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SUMMARY
The purpose o f th is thesis is  to  contribute to the development 
o f economic models o f labour markets. The case o f engineering cra fts­
men is explored with spec ia l reference to  the recruitment o f  apprentices.
The research methodology involves a synthesis o f the evidence available 
from studies o f loca l labour markets, management decision-making in relation 
to manpower, and occupational choice, as w e ll as from econometric 
investigations o f d iffe ren t aspects o f labour markets re flected  in 
aggregate s ta tis t ic s . A population or manpower accounting system is 
proposed as a useful framework fo r  s ta t is t ic a l analysis and modelling 
o f manpower stocks and flow s. The information available about the engin­
eering cra ft group is viewed through this device and, because o f it s  
more promising situation as regards data and its  importance in terms 
o f active manpower po licy  in the United Kingdom, the apprentice recru it­
ment flow is  selected fo r  econometric analysis in the central part o f 
the thesis. The relationship between modelling a labour market and 
evaluating national tra in ing po lic ies  is  then considered. The thesis 
concludes by recording the main empirical findings established fo r  
engineering craftsmen, summarising the model which has begun to evolve 
fo r  this labour market and discussing areas fo r further research and, 
f in a lly , by making some general points on modelling labour markets, 
drawn from the study o f engineering craftsmen.
1.1
CHAPTER 1 INTRODUCTION
The subject o f this thesis is  an empirical study o f the labour 
market fo r sk illed  engineering craftsmen with special reference to 
the recruitment o f apprentices. The impetus fo r research in this area 
came from grappling with the d if f ic u lt ie s  o f providing an economic 
rationale on which to base 'a c tive  manpower p o lic ie s '.  The problem o f 
establ ishing the lik e ly  consequences o f a lternative po lic ies  and then 
o f measuring the costs and benefits associated with them followed from 
the lack o f adequate models o f the labour markets in question. There 
seemed to be a need fo r quantitative models which could be used to place 
approximate magnitudes upon theoretica lly  possible market e ffects  and 
which would provide a framework fo r  assessing alternative methods o f 
intervention in the operation o f the labour market. Such models are 
d if f ic u lt  to  construct. They pose awkward theoretical problems and demand 
a range o f re lia b le  economic and socia l s ta tis tic s  well in excess of 
those presently available. The following chapters are intended to 
contribute to  the development o f the kind o f model which w il l  allow fo r 
a more informed discussion o f the economic aspects o f manpower policy.
They do not y ie ld  a comprehensive model o f the engineering cra ft labour 
market but concentrate upon those areas where further empirical work 
seemed to be most worthwhile given the research findings o f others and 
the lim itations o f s ta t is t ic a l evidence.
This study is concerned with an occupational and industrial labour 
market. In addition, the author has been analysing manpower flows in 
aggregate terms disregarding the e ffec ts  o f regional and occupational 
differences and identifying only 24 separate industries '^Th is is  a 
le v e l at which the broader impact o f economic changes upon the dynamics 
o f the labour market can be investigated. Such analysis is  an essential 
part o f economic planning but to those concerned with spec ific  manpower
(1 ) See Lindley (1974, 1976a).
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p o lic ies  it  is obviously not enough. Work on the theoretical spec ifica tion  
o f flow models which largely disregard heterogeneities in supply and 
d< :: :iid is  continuing but the purpose o f this thesis is to explore the 
d if f ic u lt ie s  involved in moving to a more detailed leve l. By focussing 
on a major sector o f the economy and a s k i l l  which has a central place 
in its  production a c t iv it ie s ,  i t  is  hoped that insights w ill  be obtained 
both into the operation o f th is particu lar market and into the problems 
which arise when attempting to develop models o f spec ific  labour markets 
fo r  use in forecasting and evaluation.
As regards the engineering sector, not only has this group of 
industries a special place in the research conducted by the author and 
his colleagues at Warwick but i t  has a lso been the subject o f considerable 
study at the loca l labour market le v e l from both economic and industria l 
relations standpoints. The re la tiv e  abundance o f institu tional and 
s ta t is t ic a l evidence on the engineering sector enables us to extend our 
'development work' further than i f  we were to choose almost any other group 
o f  industries. Moreover, given the crucia l ro le played by engineering 
in an industrial economy and the investment in human and physical cap ita l 
required fo r  its  operations, many o f the planning d if f ic u lt ie s  faced 
by manpower agencies are experienced most acutely in this sector.
The study o f an occupational-industrial labour market at the 
aggregate economy leve l rather than at the loca l labour market le v e l 
involves a synthesis and analysis o f research findings and s ta tis t ic s  
aris ing from disparate sources. In s ift in g  through the findings o f  local 
labour market studies one is  looking fo r  microeconomic patterns which 
appear robust enough to reassert themselves at national le v e l. One is 
seeking riot fo r the id iosyncratic observation which purports to invalidate 
neoclassical economic theory but fo r evidence o f systematic market 
fa ilu re  such as barriers to m obility, r ig id  wage structures and imperfections
1.3
in decision-making processes. Studies which try to encompass more 
than wage bargaining, or wages and labour turnover in a selection o f 
plants, by investigating movements o f  manpower resources and the state 
o f the lo c a l labour market over severa l years, are especially valuable 
in providing material for aggregate theory construction.
One o f the main d if f ic u lt ie s  facing economists who are dissatisfied
with the neoclassical paradigm but wish to develop quantitative models
o f labour markets is  the extent to which they should embrace economic 
C 2 )sociology. Should they adopt that approach as the basis o f th eir work 
in which the specification o f soc io log ica l variables receives as much 
attention as does that of economic variables? Or should they adopt an 
empirical criterion  by which to d ire c t  their in tellectu a l energies? I f  
and only ir  a fu lly  specified economic model does not provide a certain 
le v e l o f s ta t is t ic a l explanation o f the behaviour o f the dependent variable, 
then search sociology fo r richer insights and re-specify the model. The 
dependent as w ell as independent variables may be redefined in the course 
o f this a c t iv ity  but the quantitative emphasis in the research w ill d is­
criminate against many socio logical variables unless the methodological 
approach is  also open to revision . I f  the in i t ia l  intention was to explain 
variations in recruitment o f apprentices to the engineering industry i t  
goes much against the grain to drop th is spec ific  ob jective in favour o f 
investigating the 'social rea lity  o f the entry o f young people into employ­
ment'. Yet i t  does matter i f  the economist, ignorant o f the micro-economics 
(le t alone the micro-sociology) o f the behavioural process being studied, 
re lie s  too much upon the s ta t is t ic a l significance o f coe ffic ien ts . I t  
matters most because the economist imbued with the apparent success of 
his model may advise on policy designed to in terfere at the m icro-level 
rather than merely provide aggregate predictions. I t  matters also 
because the aggregate predictions may themselves be vulnerable where 2
(2 ) See, for example, Smelser (1963).
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certain micro features have been ignored.
The solution to this problem involves a compromise between two 
extremes: the f ir s t  is an excessive concern fo r the complexity o f 
labour market behaviour where the essence is  smothered by the d e ta il, 
and the second is  a tendency to  play games o f economic chess using 
rules or assumptions which are irrelevant to rea l l i f e  and yield ing 
strategies which cannot be translated into useful po licy prescriptions. 
Whether or not this thesis has managed to strike the right balance w i l l  
emerge in due course. However, the model-builder is  bound to disappoint 
to some extent those whose prime interest is either in the detailed 
description o f socio-economic processes or in the development o f economic 
theory per se. Thus one must recognise that no doubt there w ill  be 
places where too much concern is  shown fo r  the vagaries o f loca l labour 
market evidence and the construction o f s ta t is t ic a l patchworks, and 
places where model assumptions are wrung from the available evidence 
and wedded to other model assumptions which are imposed theoretica lly  
but equally deserve empirical corroboration had this been possible.
A basic theme o f the research described in this thesis is  the 
value o f establishing an accounting framework through which to view 
the changes in manpower flows which l ie  behind changes in the d is tr ib ­
ution o f manpower resources observed at d ifferen t points in time. One 
o f the main characteristics o f  studies o f wages and labour mobility
conducted at the aggregate le v e l is  the willingness o f the authors to
( 3 )
do so much with so l i t t l e .  Regressions between changes in employment
leve ls  and changes in the wage structure are expected to reveal insights 
in to whether or not re la tiv e  wages do play a sign ifican t part in 
deploying labour. Despite the fact that a p rio ri views on the s ta t is t ic a l 3
(3 ) Typical o f this kind o f empirical work are the studies by Reddaway 
(1959) and the OKCD (1965).
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relationships lik e ly  to be observed require numerous qualifications
about the re la tive  s ta b ility  o f supply and demand schedules during
the period o f observation, l i t t l e  attention is usually paid to these
(4 )important prelim inaries. Even i f  rigorously specified  aggregate
models did produce only weak relationships between movements in prices 
and movements in resources, i t  is  possible that whilst certain flows 
o f manpower could be highly responsive to changes in economic variables, 
th e ir  response is  being masked by the behaviour o f other flows. For 
example, sh ifts in the industria l distribution o f labour can arise 
through industrial mobility and through changes in the industrial pat­
tern o f entry and retirement from the labour force. One would expect 
these manpower flows to be influenced to a d ifferen t degree by changes 
in re la tive  earnings.
In advocating the construction o f a set o f manpower accounts, the 
ob jective is not to achieve a comprehensive description o f resource 
movements in the labour market fo r  its  own sake. Active manpower policies 
are mainly concerned with influencing selected manpower flows. Frequently 
such po licies presume a fa ir ly  d irect relationship between controlling 
a given flow and changing the le v e l o f a manpower stock, fo r  example, 
the link between apprentice recruitment and the supply o f qualified  
craftsmen. A manpower account which places these 'con tro l' flows in 
the context o f other and sometimes much larger flows lends an important 
perspective to discussion about policy. Moreover the descriptive stat­
is t ic a l  exercise is  a useful guide to how flows should be disaggregated 
fo r  modelling purposes. The accounts then provide a framework for the 
whole modelling a c t iv ity , starting with the resolution o f inconsistencies 
between data series on stocks and flows and subsequently playing a 4
(4 ) Note especia lly the rather cava lier approach taken by the OECD 
(1965, pp.90-1). Although Wilkinson (1962) does explore these 
matters, his theoretica l analysis seems only loosely connected 
with his empirical work.
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formal part in defin ing the iden tities  to  be sa tis fied  by the model 
when used in simulating the behaviour o f the flow system.
In essence, two accounting systems are seen as forming the basis 
for modelling a national labour market. The f i r s t ,  which is s t i l l  very 
much under development, concerns the deployment o f the population in 
relation to economic activ ity  and the second, which is  re la tive ly  well 
established in developed countries, deals with the resu lts o f such 
activ ity  as measured by market valuations. The demographic accounting 
system can be summarised by means o f a matrix which displays a set o f 
control to ta ls  fo r more detailed disaggregations where appropriate.
This w i l l  be called the 'Population Accounting Matrix* or 'PAM' fo r 
short. Linked to PAM via  the control totals are a set o f more detailed 
matrices (such as the engineering cra ft matrix to be described la te r) 
o f special relevance to manpower research. The spec ifica tion  o f the 
accounting system re flec ts  an in terest in those population 'stocks and 
flows' which most a ffe c t the supply o f labour.
The second system o f accounts underlies the Cambridge Growth 
Project model and has been elaborated fo r  more general applicab ility 
in United Nations S ta tis t ica l O ffice (1968). The 'S oc ia l Accounting 
Matrix' (SAM) is  now w ell established as a useful way o f looking at 
the flows o f goods and services between d ifferen t production a ctiv it ies  
and to f in a l consumers together with the corresponding flows o f incomes 
to factors o f production and thence to the d ifferen t institutions fo r  
consumption, saving and investment. A System of National Accounts 
published by the U.N. has acquired the status o f a se t o f guidelines 
fo r producing national economic s ta tis tics  by providing a framework 
'in  which countries may systematize, expand and use th e ir  national 
accounts and co-ordinated basic s ta t is t ic s '.
Professor Richard Stone, the individual most associated with the
S.N.A., has also been one o f the leading advocates o f a sim ilar 
systematic treatment o f  socia l and demographic s ta t is t ic s . He has 
recently published under the auspices o f the U.N. a study en titled  
Towards a System o f Soc ia l and Demographic S ta t is t ic s . This does not 
purport to be as fu lly  specified  an accounting system as the S.N.A. 
not has i t  been adopted by the U.N. S ta t is t ica l Commission. The pub­
lication  o f the study i s  however an extremely important step in promoting 
the kind o f discussion and experimentation which w i l l  eventually lead 
to a set o f 'su itable international guidelines on a system o f socia l 
and demographic s ta t is t ic s '.
The relationship between the aggregate demographic accounting 
system and the treatment o f a sp ec ific  sub-sector o f the labour market 
w i l l  be discussed at the beginning o f Chapter 2 and in related appendices. 
The remainder o f that chapter then concentrates upon the deployment o f 
engineering craftsmen. The s ta t is t ic a l evidence is  presented in the 
form o f disaggregated manpower accounts from which we obtain a view 
o f the most s ign ifican t components o f  the manpower flow system cover­
ing this group o f s k il le d  workers. Then, by examining the results o f 
a major study o f lo ca l labour markets some attempt is  made to compensate 
fo r the deficiences o f the national s ta tis t ic s . Hypotheses about the 
determinants o f sk illed  engineering labour supply are discussed in the 
ligh t o f these findings together with the national s ta tis tic s  on manpower 
flows and re la tive  earnings. F in a lly , Chapter 2 assesses the scope 
fo r model-building and leads to the conclusion that one o f the most 
promising subjects fo r  this work is  the recruitment o f apprentices.
This is certainly the main flow in the cra ft labour market as seen by 
the manpower agency concerned, the Engineering Industry Board (EITB).
There has been considerable debate about the determinants o f recruitment 
and the extent to which i t  should be controlled at industry lev e l. At
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the same time very l i t t l e  quantitative analysis o f this important 
manpower flow has been attempted, certainly none which employs a 
formal economic model. Furthermore, as shown in Chapter 2, this is 
rea lly  the only flow in the engineering cra ft labour market fo r which 
regular s ta tis tics  have been collected. In fact taking the British 
economy as a whole, the only set o f flows s ta tis tic s  which bear an 
occupational and industrial identity  is  that covering the entry o f 
young people into apprenticeships and other training categories in 
d iffe ren t industries.
Having chosen to focus upon the apprentice recruitment flow , 
Chapters 3 to  6 are devoted to a study o f the factors which influence 
i t .  Chapter 3 moves f i r s t  to the le v e l o f the firm , reviewing studies 
o f management decision-making with respect to manpower and especially 
the recruitment o f apprentices. The relationship between craft enploy- 
ment, output and investment is  then examined econometrically fo r  d if­
ferent industry groups within the engineering sector, using both 
neoclassical and vintage production formulations. The econometric 
analysis is extended to  include the association between craft employment, 
apprentice employment and apprentice recruitment. Having examined 
both the practice o f manpower planning and its  outcome in relation  to 
the a ctiv ity  o f d ifferen t engineering industry groups, we return to 
the aggregate market le v e l with which the previous chapter began and 
show the extent to which the market has apparently tended to move away 
from equilibrium during the last two decades. Chapter 3 fin a lly  raises 
the general problem o f evaluating the e ffic iency o f firms in deploying 
their manpower and o f assessing the costs and benefits o f national 
attempts to tackle shortages.
The analysis o f the determinants o f apprentice recruitment is 
taken up by presenting f ir s t  a model o f supply in Chapter 4. The
M
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socio log ica l litera tu re  on occupational choice by young entrants to 
employment is  reviewed b r ie fly  and its  relevance to the specification 
and estimation o f a quantitative model o f the flow into engineering 
apprenticeships is  discussed. The broad demographic and educational 
trends lik e ly  to have affected the supply o f potential recruits are 
then examined. With the previous sections as background we move 
towards the specification  o f a testable model o f supply by presenting 
a simple theory followed by a characterisation o f a lternative labour 
market situations which might arise given d ifferen t possible supply 
and demand e la s t ic it ie s  and sh ifts  in the corresponding schedules. A 
single equation model o f the supply o f engineering apprentices is  then 
estimated together with a sim ilar model fo r  a l l  school leavers entering 
engineering.
Chapter 5 analyses the demand fo r apprentice recruits by the 
engineering industry. Having already reviewed, in Chapter 3, the main 
studies o f manpower decision-making by firms we set up a theory o f 
demand fo r  sk illed  labour services which takes account o f this behavioural 
evidence whilst also drawing upon the economic theory o f the firm. The 
in i t ia l  hypothesis is  one which rests on assumptions o f highly compet­
it iv e  markets fo r craftsmen and apprentices and views apprentice recru it­
ment as a short-run response to  sk illed  labour shortages where recruits 
substitute fo r  craftsmen at the margin. A fter estimating the model 
based upon this hypothesis i t  is  progressively modified and tested to 
accommodate bottlenecks in the craftsmen labour market and lags in the 
adjustment o f actual to desired apprentice recruitment. There follows 
some discussion o f further theoretica l and empirical problems associated 
with the treatment o f supply, the production o f sk illed  labour services, 
technical progress and the ob jective function o f the firm. F inally, 
we allow fo r a re-interpretation  o f the results in which expectations
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o f future demand, in addition to current production d i f f ic u lt ie s ,  
influence the recruitment decision. This in turn provokes the estimation 
o f another single equation model o f demand fo r  apprentice recru its.
The results o f Chapters 4 and 5 rest upon the analysis o f engin­
eering apprentice recruitment taken in  aggregate. The purpose o f 
Chapter 6 is  to investigate the extent to which d ifferen t groups of 
engineering industries reproduce the behaviour observed at the aggregate 
leve l. Some shortening o f the period o f estimation is unfortunately 
necessary in order to negotiate additional data deficiences which arise 
when studying the thirteen separate industry groups into which the 
sector has been divided. However, despite the greater standard errors 
present in the basic data on dependent variables at the more detailed 
le v e l, the results do y ie ld  useful information about the applicab ility  
o f the supply and demand models described in Chapters 4 and 5 to parts 
o f engineering facing d ifferen t product markets and using d ifferent 
production technologies.
With a clearer view o f the labour market fo r sk illed  engineering 
craftsmen and especia lly o f the market determinants o f a major flow o f 
manpower, apprentice recruitment (and the one most c r it ic a l ly  monitored 
by the government agency concerned), we return to the cost-benefit 
issues alluded to in Chapter 3. The methodology underlying a series 
o f recent cost-benefit analyses o f government training is  investigated 
in some de ta il in Chapter 7. The appropriateness o f assumptions and 
choice o f range o f simulations is  examined bearing in mind the evidence 
presented in ea r lie r  chapters. The stochastic simulation o f trainee 
work experience proves to be an in teresting application o f a class o f 
stochastic model discussed in Chapter 2 but, as in the case o f in ter­
industry m obility, much work remains to be done before th is model can 
be integrated sa tis fa c to r ily  with economic theory and certainly before
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i t  can be accepted as a main prop o f cost-benefit analysis o f training. 
The studies which have been conducted so fa r show clearly  how s te r ile  
was the debate between proponents o f rate o f  return analysis and those 
o f the manpower requirements approach. Both methods in practice imply 
incomplete models o f the labour market which share a major common weak­
ness: scant regard fo r  the determinants o f labour supply.
In order to  apply cost-benefit analysis to  tra in ing, estimates 
o f replacement, displacement, complementarity and macroeconomic e ffe c ts  
are required. Complementarity e ffe c ts  concern the results o f removing 
shortages o f one s k i l l  experienced by a particu lar industry (o r  firm ) 
upon the employment o f other sk ills  in that same industry or elsewhere. 
This leads to the question o f how strong are the linkages between 
industries employing sk illed  engineering craftsmen and to what extent 
might a shortage a ffecting one be transmitted to  other industries 
whether inside or outside the engineering sector. Chapter 8 provides 
a simple empirical analysis o f these linkages. A theoretical approach 
to the treatment o f complementarity and macroeconomic e ffec ts  is  also 
outlined.
Chapter 9 concludes the thesis, f i r s t l y ,  by reviewing the main 
s ta t is t ic a l and econometric findings, secondly, by presenting a summary 
o f the model which is beginning to emerge from combining the separate 
components investigated in previous chapters, th ird ly , by commenting 
upon the implications o f th is work fo r future research a ctiv ity  on 
modelling the labour market fo r engineering craftsmen and , f in a lly , 
by drawing out some general principles which might be used to guide 
the construction o f models fo r  other labour markets at a sim ilar leve l
o f aggregation.
2.1
CHAPTER 2 A REVIEW OF EVIDENCE ON THE DEPLOYMENT OF 
ENGINEERING CRAFTSMEN
2.1 Introduction
In the previous chapter reference was made to the need fo r a set 
o f manpower accounts on which to base models o f manpower flows. The 
construction o f such models is  a means o f analysing rigorously the 
behaviour o f the system o f flows underlying changes in the distribution 
o f labour usually observed only through sh ifts  in the occupational or 
industrial leve ls  o f employment. Since active manpower p o lic ies  tend 
to be concerned with controlling th is or that stock o f manpower through 
one particular flow  i t  is as w ell to  put that flow in i t s  proper context. 
Typically this flow  is  the in flux o f newly trained manpower. Manpower 
agencies are inclined to develop notions o f the appropriate leve l o f 
training to  be achieved without studying very thoroughly the dynamics 
o f the labour market with which they are concerned. They concentrate 
on the stock o f manpower and th e ir  main 'con tro l' flow. A particularly 
worrying situation  fo r  these agencies is  a down-turn in the amount o f 
training being conducted when the econony is  in a recessionary phase. 
Firms are urged not only to invest in physical capital w e ll in advance 
o f the expected boom but also to learn from past mistakes and engage in 
'tra in ing fo r the fu ture'. Even more worrying is  a situation where i t  
is not clear how long the recession w i l l  be nor how much o f the decline 
is due to longer term changes in the econony such that the recovery is 
unlikely to  recreate conditions o f labour demand experienced during the 
last rea l boom in  employment. Doubts are multiplied where data is 
deficient. Few industria l tra in ing boards have continuous series o f 
occupational s ta t is t ic s  fo r  th e ir  industries which cover a complete 
trade cycle.
In these circumstances there is  a tenptation to cut through the
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debate about the optimal le v e l o f training and simply assert that the 
risks o f over-investing in trained manpower, whether technologists, 
technicians or sk illed  manual workers, are neglig ib le and that, in 
searching fo r rules o f thumb to apply, the ratio  o f apprentices to  
craftsmen observed in the heyday o f 1967-71 w i l l  do fo r  the purposes 
o f setting the norm fo r  train ing o f sk illed  craftsmen in engineering.^1^
The purpose o f th is chapter is to  glean as much as possible from 
the available s ta tis tics  on manpower resources , as w e ll as wages , about 
changes occurring in the deployment o f engineering craftsmen during the 
last two decades. There is  a great deal o f information about the earn­
ings of engineering workers but much less about the changes in employment 
and the amount o f labour mobility taking place. The analysis o f price 
movements with l i t t l e  regard fo r  what is  happening to the disposition 
o f resources which they are supposed to be aimed at controlling is  not 
a particu larly revealing exercise from the point o f view o f modelling 
a labour market. Wage determination is  o f course a soc ia l process 
worth studying in i t s e l f  but i f  we are primarily interested in what 
factors a ffect the distribution o f manpower, then fa r more needs to  be 
investigated. However the impact o f the wage structure upon manpower 
supply and vice versa is  a phenomenon which has been studiously ignored 
in the publications o f B rita in 's  manpower agencies. This seems to  
have been regarded as a delicate issue, a matter fo r  industrial relations 
policy where i t  is  d if f ic u lt  enough to  get agreement over incomes 
without interposing complications stemming from certain types o f 
manpower policy.
Thus although the empirical work to be described la te r has focussed 
upon developing the analysis o f manpower flows, this should not be taken
(1 ) See, fo r example, EITB (1975).
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to imply that the estimation o f b e tter  models o f the determination 
o f wage d iffe ren tia ls  is  an unimportant area o f research.
The remainder o f this chapter is  divided into fiv e  sections.
The role o f the manpower accounts is  discussed in section 2.2. The 
aggregate Population Accounting Matrix is described b r ie f ly ,  followed 
by a more detailed discussion o f the disaggregate Engineering Craftsmen 
Matrix. The relationship between models and accounts is  then taken up. 
Section 2.3 looks at the evolving pattern o f manpower stocks and flows 
beginning with the aggregate leve ls  o f employment in engineering trades 
and moving on to present separate aggregate accounts fo r  occupational 
and industrial mobility as fa r as the s ta tis t ic s  w ill  allow. F ina lly , 
using the EITB's own s ta t is t ic a l returns, the stocks and flows o f man­
power associated sp ec ifica lly  with cra ft employment in the engineering 
industry are f it te d  together to form an estimate o f the Engineering 
Craftsmen Matrix. Given the lack o f data series on the mobility o f 
craftsmen i t  is  not possible to  estimate econometric models o f the 
relationship between m obility and such variables as re la tive  earnings. 
Section 2.4 assesses the evidence presented mainly by MacKay et a l .
(1971) on the industria l and occupational mobility o f engineering 
workers in selected lo ca l labour markets. Section 2.5 then takes up 
the question o f changes in re la tiv e  wages in the ligh t o f the findings 
on mobility described in previous sections. S k ill d iffe ren tia ls  within 
engineering and between engineering and other industries are analysed 
and several recent econometric studies o f the industrial wage structure 
fo r male manual workers are reviewed. Section 2.6 concludes the chapter, 
f i r s t ly ,  by commenting on the o vera ll progress made with the manpower 
accounts and the improvements to s ta tis t ic s  required fo r further develop­
ment, secondly, by summarising the main features o f the flows system 
embracing the engineering cra ft labour market and fin a lly , by assessing
the scope fo r  model-building.
2.2 An Accounting Framework
The construction o f demographic accounts as envisaged by Stone 
in his United Nations (1975) publication is in its  very early stages 
compared to that o f national economic accounts. As regards the la tte r  
there is  now some measure o f international agreement on the basic struc­
ture o f the information system most lik e ly  to meet the needs o f planners, 
at least in developed countries. In contrast, at present there appears 
to be no example o f an integrated system o f socia l and demographic 
s ta tis tic s  , work so far having concentrated on particular areas , notably 
the education system; see fo r  example the use o f the deterministic flow 
model by Thonstad (1969) and Armitage et a l (1969). However, the 
information systems which these and other authors have enployed are 
introduced only im p lic itly  in the course o f describing their models.
Stone (1971) on the other hand begins by establishing certain principles 
fo r a demographic accounting system and only then pursues his example 
o f model-building using the accounts he has elaborated fo r the education 
system. Clearly the accounting system is established with an eye fo r  
the quantities and parameters ( fo r  example, the need fo r flow data as 
w ell as stock data) which the most promising models are lik e ly  to dis­
tinguish, given the sort o f policy problems which they are intended 
to assist with, but in practice a whole class o f models may be developed 
on the basis o f the underlying accounting system subject to minor 
modi f  i-cation.
'¿lie f i r s t  aim o f this section is  to outline a set o f accounts 
which might be used in modelling manpower flows at the aggregate le v e l 
but which also acts as a key to the various disaggregate accounts con­
structed fo r  spec ific  labour markets , such as the one fo r engineering
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craftsmen.
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2.2.1 A schematic Population Accounting Matrix
We begin by defining the states o f the system from the point o f 
view o f modelling the population flows which determine changes in the 
labour force and numbers in fu ll-tim e education and training. The 
Population Vector (PV) contains elements representing the numbers in 
each state. The states are mutually exclusive p oss ib ilities  fo r  a given 
individual and we have one population vector fo r  each sex. Table 2.1 
gives the components o f the population vector and the corresponding 
notation adopted fo r  subvectors and scalars. The population is  divided 
into three main groups : the labour fo rce , people in fu ll-tim e training 
and education, and the rest o f the population who are neither engaged 
in market a c t iv it ie s  nor in augmenting th e ir  stock o f human capital.
These are b r ie fly  described below.
Labour Market
The states involving participation in the labour market are fu l l ­
time and part-time employment and registered and unregistered unemploy­
ment. The defin ition  o f the 'production boundary' determining those 
a c t iv it ie s  regarded as economic is  the same as that o f the S.N.A.
People ençloyed in such a c t iv it ie s  or seeking to be so are counted as 
part o f the labour force. I t  is  believed to be essential to distinguish 
between fu ll-tim e and part-time employment and to include within the 
labour force the unregistered unemployed although they are excluded
( 3)from the Department o f Employment's de fin ition  o f 'working population'. 
Education and Training System
Many undergoing fu ll-tim e vocational training at the time o f a 23
(2 ) The ideas expressed in this section are now being developed within the 
research programme o f the Manpower Research Group at the University
o f Warwick. A more detailed description is  given in Lindley (1976b).
(3 ) This is  easier said than done. See Elias (1976) fo r a method o f 
estimating the unregistered unemployed given present British s ta tis t ic s .
(2 )
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census w i l l  be counted as employees in DE s ta tis tics  and so only those 
not attributed to an employer w i l l  be covered by the category 'Training 
fu ll-tim e n . e . c . P e o p l e  undergoing courses in Government Training 
Centres w ill  normally be included in  this group. Those in fu ll-tim e 
education are divided into two states o f a c tiv ity : compulsory and non- 
compulsory education.
Rest o f the Population
The f ir s t  group under this broad heading consists o f  people who 
view themselves as having retired  permanently, together with a small 
number o f those in special institu tions who must be regarded as being 
incapable o f employment. The remainder o f the population is  c lass ified  
according to fiv e  age groups: 0 - 4 ,  16 - 24, 25 - 59, 60 - 64 and 65+.
A l l  children aged 5 - 1 5  are assumed to be either at school or in
(4)permanent retirement as explained above.
Movement Between States
At any given time i t  is  th eore tica lly  possible to distribute the 
population among the a c t iv it ie s  grouped together as states o f the pop­
ulation vector. Leaving aside the p ractica l problems o f estimation, a 
time series o f PV^  would provide a very useful basis fo r  the analysis 
o f labour supply. Very quickly however one would wish to  relate suc­
cessive vectors or perhaps vectors separated by several periods o f 
time by estimating movements among the states o f  a c tiv ity  which give 
r ise  to the snap-shots o f population distribution yielded by these 
vectors. PAM does this in the simplest way possible, namely by ignoring 
multiple moves between states during the period concerned and registering 4
(4 ) There are some doubts as to whether or not i t  is possible, with 
present s ta t is t ic s , to  maintain a meaningful d istinction between 
the permanently retired  and those in the two oldest ROP age classes. 
This problem w ill  be discussed fu lly  elsewhere but fo r  the time 
being the separate state o f 'r e t ir e d  permanently' w i l l  be included 
in PV and PAM. The number o f  children and others under age 60 
attributed to this state w i l l  be re la tiv e ly  small.
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only the single move or flow implied by a record o f the individual's 
state o f origin  and fin a l destination.
Table 2.1 Components o f  the Population Vector (PV)
Employed fu ll-tim e LFT Vector
Employed part-time LPT Vector
Unemployed registered LRU Vector
Unemployed unregistered LUU Vector
Training fu ll-tim e n .e.c . TFT Vector
Education fu ll-tim e 516 EFT Vector
Education fu ll-tim e <16 EC Vector
Retired permanently RP Scalar
Others aged 65+ 0A1 Scalar
Others aged 60 - 64 0A2 Scalar
Others aged 25 - 59 0A3 Scalar
Others aged 16 - 24 0A4 Scalar
Others aged 0 - 4 0A5 Scalar
Total population POP Scalar
P0Pt = i '  PVt
Table 2.2 shows a PAM link ing population vectors at moments o f
time t and t  + t .  Entries within the body o f the matrix are denoted
bv P fo r  sub-matrices, p . . fo r  sub-vectors (with the transpose
(5 )where appropriate) and fo r  scalars.
With a closed population the states iden tified  in the population 
vector are su ffic ien t to define a l l  possible moves. In order to take 
into account b irths, deaths and migration which may give rise to 
changes in to ta l population s ize  and in any case comprise important 
flows j.n th eir own right i t  is  necessary to invoke an additional state
(5 ) For example, to take the industria l disaggregation o f LFT. P11 
w ill  be a matrix o f flows o f fu ll-tim e workers between ino.us- 
trif'S and p,_ w i l l  be a column vector o f flows o f fu ll-tim e
workers from industries into permanent retirement. A ll scalar 
entries concern flows between ROP/ROW states; fo r  example,
Tt is  the number o f children born during the period who have
1 *T  y l O
survived to time ( t  + t ) .
p p m ?
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termed 'Rest o f World' . Since our prime in terest is  in a very small 
part o f the world population we do not attempt to record the population 
attributed to ROW as part o f the population vector. However, because 
the birth-death process d iffe rs  greatly from the migration process, 
we d ifferen tia te  in the summary version o f PAM shown in Table 2.2, 
between births and immigration flows and between deaths and emigration 
flows.
Thus, as a ' control m atrix ', compromising as i t  does between 
too much and too l i t t l e  d e ta il, the PAM o f Table 2.2 seems to o ffe r  a 
useful overa ll view o f  the population flows most a ffecting the numbers 
in the labour force and the education and tra in ing system. At least 
i t  w i l l  do so i f  a further amendment is  made and that is  to sum the 
elements o f a l l  matrices and vectors in order to replace them by 
scalars. Then we have a truly aggregate PAM behind which lurks the 
additional deta il indicated by the matrix and vector entries retained 
in Table 2.2.
Note fin a lly  from Table 2.2 that i t  is  possible at this stage 
to set some o f the c e l ls  (whether they be matrices, vectors or scalars) 
to zero either by de fin ition  o f the states g iv ing  pairs between which 
there can be no movement within a single accounting period or by 
assumption where we expect the flows to be neglig ib le .
There are many d if f ic u lt ie s  associated with setting up an account­
ing system in which data is  assembled in the form o f a regular time 
series o f PVs linked by PAMs. The a va ila b ility  o f data on PAM flows 
w i l l  mean that i t  w i l l  be feasib le to construct such matrices only 
fo r  selected periods. One would hope that the estimation o f stocks 
w il l  present fewer problems. Some idea o f the main d if f ic u lt ie s  which 
beset the estimation o f manpower accounts w i l l  be obtained from section
2.3 which also refers to Appendix 1 in which the accounting framework 
used in testing a stochastic model o f industria l mobility is  described
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and the follow ing de fin ition a l problems are mentioned.
(a ) The specification  o f the accounting period
(b ) The choice o f a 'un it o f account'
(c )  The treatment o f multiple ac tiv ity  and multiple movement.
However, the purpose o f introducing the aggregate scheme is to
lead into the description o f the Engineering Craftsmen Matrix and no 
attempt w i l l  be made to  discuss the fu l l  PAM system in deta il.
2.2.2 The Engineering Craftsmen Matrix
In studying the labour market fo r  engineering craftsmen we need 
an accounting framework which presents information on flows o f trainee 
craftsmen as w ell as qua lified  craftsmen. Ideally  one would wish to  
achieve two main objectives in this respect:
( i )  provide summary s ta tis tics  on training activ ity  taking 
place in the economy; (i)
( i i )  show how this train ing is associated with the manpower 
flow system expecially in relation to (a ) entry to the 
labour force, (b ) occupational mobility and (c ) 
employment-unemployment experience.
The tra in ing and education states given in the aggregate PAM 
are fo r  substantial acquisition o f sk ills  and knowledge. In the case 
o f tra in ing however, a l l  those employed whilst in fu ll-tim e as w ell 
as part-time train ing (whether on or o f f  the job) are excluded from 
the tra in ing category and included as part o f the labour force. The 
vocational training received by employees may w ell involve using the 
fa c i l i t ie s  o f educational institutions on a part-time or full-tim e 
basis. These fa c i l i t ie s  w i l l  also be used by people inside and out­
side the labour force fo r part-time study unconnected with their 
employment, in addition to the usage already recorded in the aggregate 
PAM under the two states o f  fu ll-tim e education. So in the present 
scheme we f a i l  to capture the training activ ity  engaged in by the 
employed labour force and the part-time educational activ ity  a ffectin g
a wide spectrum o f the population. On the other hand, the choice o f  
categories in  the aggregate PAM is  intended to provide a 'key' to more 
detailed tabulations. Although we should like to show more o f the 
nation's tra in ing a c tiv ity  in the aggregate PAM, a l l  summaries must 
omit certain deta ils and because the avialable training s ta tis tics  
y ie ld  a very patchy coverage o f tra in ing in industry (despite more 
than a decade o f the ITB system) i t  would seem best to tackle this 
item more s e lec tiv e ly .
The f i r s t  problem in dealing with engineering craftsmen is  to  
define an appropriate vector o f states o f activ ity  which include tra in ­
ing a c t iv ity . An Engineering Craftsmen Vector (ECV) is  shown in Table 
2.3. Three main occupational groups are iden tified  within the engin­
eering industry: craftsmen, technicians and others. Trainees are 
allocated to  the related occupational group. Craftsmen are then divided 
into trained people and trainees. Those who are qualified  may w e ll 
be undergoing further training and th is possib ility  is recognised by 
introducing three disaggregate states ECV ,^ ECV^  and ECV .^ Most trainees 
w ill  be under 21 but we have allowed fo r  adult trainees undergoing 
upgrading from sem i-skilled work or a supplementary training period 
(which may or may not include formal training) with a firm a fter attend­
ing a government training course. Younger trainees are iden tified  
according to  year o f  training and, fo r  the f ir s t  year, the type o f 
training undergone (see the notes to  Table 2.3).
Others in the labour force but not employed by the engineering 
sector are divided into four groups: those employed in other industries, 
people qu a lified  in a sk illed  engineering trade and registered as 
unemployed, others registered as unemployed and a l l  those unemployed 
but not registerd  as such.
Outside the labour force we show five  aggregate states o f population
2.12
Table 2.3 Engineering C raft Vector (ECV)^1^
Equivalent PV state (2)
I LFT + LPT
J
LUU
EFT
EC
RP + 0A1 to 0A5
TFT
LRU
Trained Modules ECV
Craftsmen 0T ECV,
n .e .c . ECV3
S’+-*
9
G•H
bOG
Adult trainees ecv4
bO
ÜnJ
CO0)0)G
•aG
Year 5 
Year 4 
Year 3
ECV
ECV®
ECV®
•HG GO Year 2 ECV'
ECV®
ECVio
ECVS
<D0)G•HbOGW
4-»
4-»Mh(0GO
Year 1 
Year 1 
Year 1
OFFJT
FER
OT
Technicians ECV
ecv: 3Other occupations
Rest o f industry (R0I) ECV14
Unemployed
registered
Engineering trades 
Other ECV15ECVÎ6
Unemployed unregistered ECV17
Training FT Engineering trades 
Other
ECV
ECV18ECV19
Non-compulsory education 
Compulsory education EC,20ECV21
Rest o f population (ROP) ECV22
Notes
(1 ) OT
OFFJT
FER
other training
fir s t  year EITB approved o f f  the job training 
further education via  day or block release 2
(2 ) See Table 2.1.
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a c t iv ity . The f ir s t  four cover fu ll-tim e involvement in the education 
and training system and the f i f t h  is  just the residual group o f the 
population. 'Training fu ll-tim e n .e .c . ' includes a l l  those not in 
employment who are undergoing fu ll-tim e training. This is  taken to 
be equivalent to the numbers in government training under the Training 
Opportunities Scheme (TOPS). The two education states are s e lf-  
explanatory. Note that government train ing courses sponsored via the 
education system are included under the training category and not under 
non-compulsory education.
In princip le, a population vector and related disaggregations 
may be constructed fo r any point in time during the accounting period 
in addition to the beginning and end. The a va ilab ility  o f data on 
flows is  such that the lim ited construction o f PAMs must be based on 
an annual period beginning in April/May. I f  necessary i t  may then be 
converted to a mid-year basis to  f i t  in with the regular employment 
estimates produced by the Department o f Employment (DE). When dealing 
with training fo r  which the intake o f recruits is  highly concentrated 
in  one or two periods during the year the positioning o f the training 
vectors in relation to the annual train ing cycle is  an important issue. 
However, on juggling with various alternatives i t  becomes clear that i t  
is  not possible to sa tis fy  the two main objectives given ea r lie r , 
namely, to provide summary s ta tis t ic s  on training activ ity  in the economy 
and to show how this tra in in ing is  related to the manpower flow system, 
by a judicious choice o f one annual train ing vector (which would thereby 
define the preferred accounting period fo r  tra in ing). So although 
A p r il, fo r  example, may not be the best month fo r  which to estimate 
the training vector, others apparently more conveniently linked to the 
tra in ing cycle, such as October, are also insu fficien t by themselves 
to  record training a c t iv ity . This applies to forms o f training in
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which one or more o f the follow ing features is  present:
( i )  highly seasonal intakes o f trainees,
( i i )  wide variations in course lengths,
( i i i )  high and variable loss rates during the course.
These aspects o f training make i t  d i f f ic u lt  to obtain an adequate 
view o f the ac tiv ity  by only estimating one craftsmen vector (ECV) per 
year a llie d  to the corresponding craftsmen matrix (ECM) . Since a l l  
three are present in the case o f  engineering craftsmen we must recognise 
that any matrix ECM ( t ,  t  + 1), together with its  in i t ia l  and fin a l vectors 
ECV ( t )  and ECV ( t  + 1 ), w i l l  omit some feature which w i l l  be important.
The estimation o f ECV and ECM is  discussed in the following 
section and in Appendix 2. For the present, we must re fer to a further 
d if f ic u lty  in designing stock-flow accounts fo r  use in manpower research. 
This is  the fact that PAM forgets where people have come from. Thus 
with an occupational disaggregation, the flow from sk illed  to  semi­
sk illed  occupations and vice versa would be recorded in period ( t ,  t  + 1) 
but the accumulation o f trained craftsmen up to  time t  in occupations 
not requiring high leve ls  o f s k i l l  is  not monitored. Such a phenomenon 
would be important in investigating options fo r 'labour supply management' 
by government. The distinction to  be drawn between education and sk ills  
acquired, and actual occupation becomes more sign ifican t as the disag­
gregation o f the accounts proceeds. Thus in the case o f engineering 
craftsmen i t  is relevant to ask how many qua lified  and partly trained 
craftsmen are to be found elsewhere in the labour force. This is  where 
the information system about the cra ft labour market begins to  break 
down. The main problems are:
( i )  the deployment o f engineering craftsmen in non-craft 
jobs within engineering and other industries is  not 
covered by the availab le s ta t is t ic s ;
( i i )  the numbers o f engineering craftsmen working outside
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engineering can only be obtained from census o f 
population data ( i . e .  , 1951, 1961, 1966 and 1971).
The National Training Survey w il l  y ie ld  information on both items 
fo r 1975 but there is  no prospect o f obtaining a regular source o f 
s ta tis tics  fo r  e ith er in the near future. Hence in specifying ECV 
these aspects have not been iden tified  separately. However, although 
there are fa r  more people sk illed  in engineering trades employed in 
other jobs than there are unemployed, ECV^ ,. has been defined separately 
from the rest o f registered unemployment because we have regular 
observations fo r sk illed  engineering trades from DE sta tis tics . The 
same reasoning applies to identify ing the two government training states 
ECV18 and ECVig .
Other disaggregations which have been.included in ECV but have 
yet to be discussed relate to the main craft groups. The division o f 
trained craftsmen into three groups is  intended to  recognise the increas­
ing importance o f additional module training and to  record the amount 
o f other training (OT) going on amongst craftsmen. For want o f a better 
term, 'adult tra inees' covers a l l  forms o f systematic training undergone 
by those being upgraded from sem i-skilled to sk illed  work and includes 
dilutees under 'probationary' periods prior to being regarded as 
equivalent to  other trained craftsmen. A ll  four o f the above categories 
have been id en tified  separately in the accounting scheme but with the 
exception o f those under additional module tra in ing i t  is  doubtful whether 
we shall be able to estimate these stocks sa tis fa c to r ily . In the 
remainder o f this chapter the f i r s t  four states w i l l  be aggregated 
and termed 'trained craftsmen'. The phrase 'c r a f t  trainee' w i l l  be used 
to cover young people progressing through apprenticeships whether o f 
the new kind or the more trad itiona l variety.
F inally we come to the Engineering Craftsmen Matrix i t s e l f ,  linking 
as i t  does successive observations o f ECV. As with PAM i t  is  possible
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to rule out certain flow elements by de fin ition  and set others to  zero 
by approximation. Doing this we obtain a version o f the craftsmen matrix 
shown in Table 2.4. Note that elements dealt with a p r io r i in this 
fashion might be worth estimating when more data is available and Table
2.4 should not be regarded as d e fin it iv e . A third group o f elements 
which w ill  not be discussed (those denoted by asterisks) consists o f 
flows only tenuously linked to the engineering cra ft labour market, 
connecting parts o f  the labour force (other than the engineering cra ft 
group) to the ROP/ROW states, and flows among the states o f train ing 
fu ll-tim e n.e.c. , education and ROP/ROW. On sim ilar grounds three 
stock elements are excluded from attempts to  estimate ECM. The remain­
ing elements o f ECM have either been represented algebra ica lly (E ^ ) 
or have been labelled  as part o f f iv e  sub-matrices or vectors. The 
f ir s t  group are amenable to estimation with present data but the second 
group are not.
2.2.3 Model-building and the accounting base
Models established on the basis o f  manpower accounts can be sp lit  
into two groups: those which are mechanistic and have no behavioural 
content other than some hoped-for s ta b il ity  in sets o f s ta t is t ic a l para­
meters iden tified  from stocks and flows in the accounting system, and 
those which are developed from theories about the determinants o f the 
various flows. The la tte r  also re ly  on the s ta b ility  o f s ta t is t ic a l 
relationships estimated over past data but they are distinguished from 
the former by the fact that these relationships involve variables which 
l ie  outside the accounting system. The degree to  which mechanistic 
models are acceptable depends on the flow concerned. For example in 
a population accounting system which disaggregates by age, the estimation 
o f mortality flows using age-specific mortality rates calculated from 
previous observations o f the appropriate parts o f the accounts is  lik e ly
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to y ie ld  satisfactory short to medium run forecasts, given the re la tiv e  
s ta b ility  o f  mortality rates and the errors lik e ly  to arise in the 
modelling o f other flows. In a situation where the in stitu tiona l prov­
isions fo r  retirement are changing and especially where greater f le x ib i l i t y  
is  being allowed in the timing o f  the decision to re tire  one would be 
less happy with an age-specific parameter treatment o f retirement flows. 
Sim ilarly, with changes in the provision o f full-time education the 
projection o f numbers o f young people entering the labour fo rce , even 
in aggregate, needs to  be based upon more sophisticated models than 
those using combinations o f drop-out, repetition and completion rates.
The disaggregation by industry or occupation o f a flow such as young 
entrants to the labour force takes one further away from being able 
to exploit stable aspects o f demographic and institu tional structures 
in devising simple models. For sim ilar reasons one might expect that 
flows within the labour force w i l l  be more d if f ic u lt  to model than 
retirement and young entrant flows.
To say that mechanistic models may not predict w ell is  to  presume 
the solution o f another dilemma: what are they predicting? Basically 
such models project some function o f  past resolutions o f demand and 
supply but the extrapolation need not i t s e l f  be a recognisable market 
situation. Thus, forecasts using fixed coeffic ien t demand models may 
embody sub-optimal combinations o f  inputs experienced during the past 
due to supply constraints, ignoring substitution poss ib ilitie s  open 
to the economy within the planning horizon or the fact that measures to 
relax supply constraints are being considered and a presumption that 
they w i l l  continue is  not the best approach to demand forecasting. Assess­
ments o f manpower forecasting as a too l fo r educational planning have 
stressed particu larly the weaknesses o f naive demand models but the
(6 )supply models accompanying them are equally vulnerable to criticism . 6
(6 ) Ahmed and Blaug (1973) present a series o f cases studies o f  the use o f 
manpower forecasting. On a shorter time scale, in connection with active 
manpower p o lic ie s , see also the comments o f Evans and Lindley (1973) when 
laying to rest the 'RAS model' o f labour demand.
■
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Numerous applications o f demographic accounts are reviewed and 
extended by Stone in United Nations (1975). The essentia l methodology 
is  analogous to input-output analysis and involve the choice o f suitable 
parameters which link changes o f  state to  a set o f reference stocks.
In the case o f population (o r  manpower) flows the use o f  inflow or 
outflow proportions in which the flow between two states is  expressed 
as a proportion o f the stock in  the state o f destination or orig in ,
respective ly , is  the most common device. The use o f outflow proportions
( 7 )  .
in  deterministic flow models suggests an analogy with stochastic 
models in which proportions are interpreted as probab ilities. This is  
an attractive prospect because, i f  appropriate, i t  would bring to bear 
upon the analysis o f manpower flows a range o f stochastic theory on 
Markov chains, yield ing standard results fo r  the mean vectors and variance 
covariance matrices o f forecasts. However whilst Markov models represent 
a step forward in the s ta t is t ic a l representation o f flows systems, their 
reconcilia tion  with economic theory is no easier than in  the case o f 
th e ir  less elegant, mechanistic counterparts.
We shall not pursue the subject o f overa ll flow models much further 
in the main tex t. In the fo llow ing section information about stocks 
and flows o f manpower id en tified  in the Engineering Craftsmen Matrix 
w i l l  be discussed fo r  its  own sake and as a means o f deciding where 
modelling should begin, given the importance o f the flows and the 
a va ila b ility  o f data. The question o f estimating stochastic models 
is  taken up in Appendix 1 but reference to th is is  made in sub-section
2.3.3 on aggregate industrial mobility.
The position adopted here is  that the use o f a mechanistic model 
o f  manpower flows may act as a useful starting point fo r  specifying 7
(7 ) There have been several such models o f the British education system, 
fo r example, Armitage et a l (1969) and Stone (1965, 1971 and 1972).
2.20
the accounting system and simulating with alternative sets o f parameter 
values. This must then be followed by the se lective modelling o f those 
flows fo r which the simpler treatment is  least acceptable. In fact 
i t  is  not possible with present data to establish a 'sa tis factory ' 
mechanistic model o f the whole system fo r  engineering craftsmen, as 
anticipated in the labellin g o f the fiv e  blocks o f unknown flows in 
Table 2.4. Since th is is not the main purpose o f  the study we shall 
move on, in la te r  chapters, to concentrate upon an economic analysis 
o f one main flow rather than attempt to complete the estimation o f a 
mechanistic model fo r  the engineering cra ft flow system as a whole.
2.3 The Evolving Pattern o f Manpower Stocks and Flows
This section is  in four parts which re fle c t  the forms in which 
s ta tis tic s  are availab le. F irs t, aggregate changes in employment in 
sk illed  engineering trades, regardless o f industry, are described using 
census o f population data. Second, information about aggregate occu­
pational mobility is  assenbled from government surveys and the 1971 
Census o f Population. Third, aggregate mobility between engineering 
and other industries , ignoring occupational characteristics, is  dis­
cussed using DE s ta tis t ic s . F in a lly , estimates o f the main elements 
o f ECM are presented on the basis o f EITB s ta tis tic s .
2.3.1 Changes in aggregate stocks 1951-71
For the period 1951-71, numbers employed in d ifferent occupations 
throughout the economy are obtainable only from the censuses o f population. 
Since the census is  based on households rather than production estab­
lishments respondants must c lass ify  themselves to the nearest appropriate 
occupation. There is  a tendency fo r the element o f s k i l l  to be 
exaggerated but there is no evidence on whether or not this tendency 
has changed s ign ifican tly  over time. In Table 2.5 we show the numbers
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Table 2.5 Numbers in engineering trades 1951-71.
(thousands)
Region Occupational c la ss ifica tion 1951 1961 1966 1971
England 
and Wales
Parts o f 1951 order V I-q . 
workers in metal manuf.
Males 1,789 2,014 1I  .
Females 155 157 > n.a. n.a.
Total 1,944 2,172 J
UK Skilled  engineering occupations 
excluding unemployed''
Total 2,347 2,589 n.a. n.a.
GB 1961 order VI - e le c tr ic a l
and elctron ics workers
Males C 478 528 529
Females n.a. 56 87 88
Total ( 534 615 617
GB 1961 order VII - engineering.
and a llied  trades workers
Males f■ 2,381 2,462 2,501
Females n.a. < 272 306 296
Total 1.2,653 2,768 2,797
GB 1961 orders VI and V II
Total n.a. 3,087 3,383 3,414
GB
(4 )Parts o f 1961 orders VI and V IIv
Total n.a. 2,605 2,743 2,817
Sources: Census tabulations and Department o f Employment (1967).
(1 ) The census occupational c la ss ifica tion  underwent major changes between 
1951 and 1961. The 1961 Census General Report fo r  England and Wales 
c la ss ifie s  the 1961 data on the basis o f  the 1951 c lass ifica tion . The 
figures given above combine selected parts o f order VI in order to 
approximate the other estimates on the basis o f the 1961 c lass ifica tion  
(orders VI and V II ).  Details are given in Appendix 3.
(2 ) These figures correspond to the de fin ition  o f sk illed  engineering 
occupations in Department o f  Employment (1967). Only these figures in 
the table exclude the unemployed.
(3 ) The changes in c lass ifica tion  between 1961 and 1971 are re la tiv e ly  
minor and w i l l  not a ffe c t s ign ifica n tly  the comparison at the aggregate 
le v e l.
(4 ) Certain occupations have been excluded from orders VI and VII to make 
the figures more comparable with the defin ition  o f sk illed  engineering 
workers used in the L7A surveys (see Appendix 3). These surveys are 
conducted by the DE and results fo r  the period from 1963 are available 
fo r the engineering sector.
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o f males and females classified  to the broad occupational group closest 
to what we might ca ll 'sk illed  engineering trades'. Differences in 
occupational classification  referred to in the notes to the table make 
a direct comparison between census estimates fo r 1951 and 1971 too 
unreliable to  be o f value but percentage growths fo r  the two decades 
separately may be linked together using the available data. These are 
summarised in Table 2.6 where we find that the numbers attributed 
broadly to  sk illed  engineering occupations expanded by about 11 per cent 
in each decade. The sample census estimate fo r  1966 implies that 
almost a l l  the growth during the second decade was achieved in the 
f i r s t  fiv e  years. No such inter-censal figu re is  available fo r  the 
n in e teen -fift ies  but the boom o f 1956-57 contrasts with the shake-out' 
o f 1966-67 and one would be surprised i f  the two sub-periods o f the 
f i r s t  de cade were as dissim ilar as those o f  the second. However, the 
selection o f  census unit groups within orders VI and VII to  match the 
L7A survey de fin ition  o f sk illed  engineering craftsmen more closely 
produces a less marked difference between 1961-66 and 1966-71 and a 
lower o vera ll percentage increase o f 8.2 compared to 10.6 fo r  the 
decade. Data from the L7A survey w ill  be used in Chapter 3.
Table 2.6 Percentage increases in sk illed  engineering occupations 1951-71
Regional basis fo r the 
estimate 1951-61 1961-66 1966-71 1961-'
England and Wales 11.7 n.a. n.a. n.a.
United Kingdom 10.3 n.a. n.a. n.a.
Great Britain (VI+VII) n.a. 9.6 0.9 10.6
Great Britain  (pt VI+VII) n.a. 5.3 2.7 8.2
Source : Table 2.5
Increases in the occupational group were accompanied by changes 
in age structure. For any large class o f  the working population these
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cannot be expected to be dramatic but some features are worthy o f note 
(see Table 2 .7 ). The entrant-retirement balance (percentage aged 15-19 
minus percentage aged 60-64) fo r male workers was 5.8 per cent in 1951 
and 7.2 per cent in 1961. This is  a notional s ta tis t ic  ignoring occupa­
tiona l m obility, early and late retirement and death, but i t  is  a useful 
measure o f the balance between poten tia l additions to the fu lly  sk illed  
group (assuming a 20 year old is  'q u a li f ie d ')  and potential retirements. 
There is  some d if ficu lty  in making a re liab le  comparison between 1951 
and 1971. Two sets o f figures are given fo r  1961 and 1971 each. They 
correspond to  the broad defin ition  o f  engineering trades and the defin ition  
more akin to that used in the L7A survey. The former figures show a 
bias away from the younger age-group re la tiv e  to the la tte r . Sp littin g  
up the comparison in order to match the available figures, the other 
main feature o f  change between 1951 and 1961, apart from an increase in 
the entrant-retirement balance, is  the decline in the proportion aged 
25-34 from 27.4 to 21.9 per cent. I t  is  tempting to speculate that this 
re flec ts  a loss o f sk illed  men, trained during the war and immediately 
afterwards under the special circumstances o f  1948-49, mainly due to 
the freer labour market in peace-time and the rapid expansion in demand 
fo r non-manual sk ills . Between 1961 and 1971 the proportion aged 55 
and over was stable at about 13.4 per cent; the percentage aged 15-24 
increased during 1961-66 but then f e l l  s ligh tly  to 26.2 per cent in 1971. 
The last two years o f the decade experienced a severe cut-back in 
apprentice recruitment so that from what was close to a post-war peak 
o f 14.0 per cent in 1966 the proportion aged under 20 f e l l  to 11.7 per 
cent in 1971 and certainly continued to f a l l  thereafter. The entrant- 
retirement balance consequently f e l l  from 8.8 to 6.5 per cent between 
1966 and 1971.
The changes in age distribution can be associated with sh ifts  in
2.2 4
Table 2.7 Age distribution o f males c lass ified  to sk illed  engineering trades 
1951-71. Great Britain .
Age group 1951(1 ) 1961(2 ) 1961(3) 1966(3) 1971(3* 1971(2)
15 1.8 1.8 1.9 1.3 0.8 0.7
16 2.3 2.6 2.8 2.6 2.0 1.9
17 2.3 2.8 3.0 3.2 3.0 2.8
18-19 3.3 5.0 5.4 6.9 5.9 5.5
20-24 11.2 10.5 10.9 12.7 14.5 14.0
25-34 27.4 21.9 22.0 20.9 22.3 22.1
35-44 22.3 23.0 22.9 21.7 19.2 19.3
45-54 17.8 18.4 17.6 17.4 19.0 19.5
55-59 5.6 7.5 7.1 6.7 7.1 7.6
60-64 4.0 5.0 4.7 5.2 5.2 5.6
65-69 1.5 1.3 1.2 1.1 0.9 0.9
70+ 0.6 0.4 0.4 0.3 0.3 0.3
Total 100.0 100.0 100.0 100.0 100.0 100.0
Percentage aged 15-19 
minus percentage aged 
60-64 5.8 7.2 8.4 8.8 6.5 5.3
Percentage aged 15-24 20.9 22.7 24.0 26.7 26.2 24.8
Percentage aged 55 
and over 11.7 14.1 13.4 13.3 13.5 14.3
Source: Census Occupation Tables fo r  the relevant years.
(1 ) The de fin ition  o f sk illed  engineering trades is  the same as for the 
England and Wales figures in Table 2.5 but the age structure given 
is based on a complete coverage o f Great Britain.
(2 ) These age distributions fo r  1961 and 1971 represent the census 
occupational orders VI and V II combined.
(3 ) These age distributions correspond to the parts o f orders VI and VII 
comprising the closest census equivalent to the L7A defin ition  o f 
sk illed  engineering workers. See also Table 2.5.
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absolute numbers subject to the age-group categories, used in the censuses. 
Thus 529 thousand aged 15-2*+ in  1951 compares with 593 thousand aged 
25-3*+ in 1971; an increase o f 12 per cent. A ll other age-groups su ffer 
decreases which increase with age. Hence in 1971 there were 25 per cent 
fewer men aged 55-64 in s k il le d  engineering occupations than there were 
aged 45-54 in 1961. This together with e ffe c tiv e  losses o f  6 and 11 
per cent fo r  the age "cohorts" 25-34 and 35-44 respectively amounts to 
a considerable depletion in the apparent deployment o f men previously 
occupied in sk illed  engineering work before the normal o f f i c ia l  re t ire ­
ment age. Early retirement and deaths w il l  account fo r a major part 
o f the f a l l  fo r  the older group as can be seen from the results fo r 
a l l  males in the labour force. However, there is a 4 to 5 per cent 
reduction, over and above the reductions recorded fo r  a l l  males, which 
a ffects the numbers c la ss ified  to sk illed  engineering occupations in 
each age "cohort". The position  is  summarised below in Table 2.8.
Table 2.8 Skilled engineering tradesmen in selected age-groups 1961-71
(thousands)
Skilled engineering tradesmen Percentage change re la tive  to 1961
"Cohort" 1961 1971
Skilled
engineering
tradesmen
A ll males in 
labour force
15-24 in 1961 529 593 12.1 17.0
25-34 in 1961 542 509 -6.1 -1.9
35-44 in 1961 566 505 -10.8 -6.5
45-j4 in 1961 43 5 326 -25.1 -20.4
Source: Census reports 1961 and 1971.
In terms o f ECV, the stocks described in this sub-section correspond
to an aggregate o f three elements: (a ) the engineering cra ft group
E ECV. , (b ) craftsmen and trainees employed in other industries as 
i= l  1
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part o f ECV^ and (c )  unemployed craftsmen, mainly covered by ECV^.
2.3.2 Aggregate occupational mobility
I t  is  w ell known that people in occupations which require considerable 
training exhibit less mobility than others. The differences between 
sk illed  and sem i-skilled workers are not as obvious as might be expected 
however. Prior to the 1971 census, the available national s ta tis tic s  
on occupational mobility were based on samples which were too small to 
allow for separate id en tifica tion  o f the main sk illed  and sem i-skilled
jobs found in engineering. The two government socia l surveys, conducted
(8 )in 1949 and 1963, ' provide information about mobility between only
broad groups o f sk illed  and sem i-skilled occupations and adopt d ifferen t 
defin itions o f each. Unfortunately the significance o f the results 
gained from small sample, ad hoc surveys seems fated to s lip  through 
the fingers. Changes o f occupational c lass ifica tion  make them unsuitable 
fo r comparative purposes and the changes in analytical methods would 
have made them d if f ic u lt  to  compare even in the absence o f c lass ifica tion  
problems.
However, Thomas ( c . 1953) and Harris and Clausen (1967) in their 
reports o f the 1949 and 1963 surveys respectively make certain observations 
which point to where investigations should begin.
(a ) About 50 per cent o f both sk illed  and sem i-skilled 
workers had entered the labour market via  those same 
occupational groups (encompassing trainees as w ell as 
the fu lly  tra ined ). But a greater proportion o f 
current sem i-skilled workers had switched occupations 
at least once than was the case fo r  sk illed  workers.
(1949 survey)
(b ) The occupational transitions exhibited by sk illed  and 8
(8 ) The New Earnings Surveys have yet to  y ie ld  published estimates o f 
occupational mobility although in principle this would be possible. 
There are however certain problems o f coverage and sample maintenance 
which would detract from its  usefulness as the basis o f an 'a l l  
embracing' manpower survey.
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sem i-skilled workers among sk illed , sem i-skilled and 
managerial or supervisory occupations are o f quite 
sim ilar magnitudes. (Both surveys)
(c )  Harris and Clausen observed that o f sk illed  manual 
workers (41 per cent o f males in the labour force) 
only 27 per cent had served apprenticeships recognised 
by the Ministry o f Labour. Even had a l l  apprentice 
trained men plus those with minor technical qualifications 
been employed as sk illed  workers they would comprise 
barely 50 per cent o f the group. The two main destin­
ations o f apprentice trained men outside sk illed  
employment (69 per cent) were managerial etc. and semi­
sk illed  occupations (about 10 per cent each).
(d ) The 1963 survey indicates that re la tiv e ly  small changes
in occupational structure were accompanied by considerable 
occupational mobility. Thus between 1953 and 1963 an 
8 per cent f a l l  in the proportion and an 11 per cent 
rise in numbers o f sk illed  workers were associated with 
changes o f job by 45 per cent o f sk illed  workers employed 
during that period, o f which (changes) 32 per cent led 
to d iffe ren t occupations (21 per cent to sem i-skilled 
and unskilled work). For sk illed  workers in 1953 s t i l l  
in the labour force in 1963, 22 per cent had joined 
another occupational group.
(e ) The process o f outward mobility mentioned in (d ) occurred 
largely through the external labour market. For a l l
job spells in it ia ted  as sk illed  workers, including 
unexpired sp e lls , 99 per cent 'ended' (by a job change 
or the intervening survey interview) in the same occupa­
tion a l group.
The above observations may not apply with the same force to the 
occupational mobility a ffectin g  a l l  sk illed  groups nor to the whole o f 
the post-war period. They suggest, however, that i t  would be as well 
to be very wary o f devising active manpower po lic ies  so le ly  in terms 
o f one particular group o f labour market flows. To concentrate upon 
the flow o f new trainees and v irtu a lly  ignore the flows o f already 
trained men between occupations and industries could y iled  inappropriate 
po lic ies . Moreover, the inportance o f being precise about flow measure­
ment, in order to avoid the loss o f  information and lack o f comparability 
from which many ad hoc surveys have suffered, suggests that i t  is  desirable 
at least to begin with a comprehensive accounting framework and then 
proceed to approximate as necessary and highlight the crucial flows.
2.28
The accounting framework described in section 2.2 is  designed fo r this 
purpose. For craftsmen in engineering industries we shall be able to 
estimate an approximate set o f manpower accounts to match the Engineering 
Craftsmen Matrix. At the aggregate le v e l a l l  that can be established 
is based on the 1971 census where respondants employed in 1971 ( i . e .  
excluding the unemployed) were asked to give th e ir  occupation a year 
previously. The results are shown in Table 2.9 (a ).
The matrix given in (a ) lacks columns 5-8 because o f the absence 
o f a census in 1970 as w ell as 1971 from which to obtain the to ta l stocks 
o f manpower and because o f the form o f the census questionnaire which 
excluded those currently without jobs in A pril 1971. A part o f the 
employed labour force is  not amenable to analysis because the occupation 
was not stated or was inadequately described - this has been denoted by 
an ' L ' shaped partition  o f the matrix. The absence o f row tota ls means 
that we cannot say what proportion o f sk illed  engineering tradesmen in 
1970 le f t  to jo in  other occupations or became unemployed. I t  can be 
seen though from flows within the employed labour force whose occupations 
in 1970 and 1971 were known that there was a net loss o f about one per 
cent (21 thousand) assuming that the stock o f sk illed  engineering trades­
men was roughly 2.5 m illion , the gross loss to  other occupations being 
3.6 per cent. One cannot assess the e ffe c t  o f  the flows into and out 
o f unemployment but in 1971 there were 96 thousand (including females) 
unemployed in this sk illed  group according to the population census.
The Department o f Employment's occupational analysis o f registered unemployed 
fo r riarch indicates that unemployment among engineering trades rose 
from 93 to 57 thousand between 1970 and 1971 (the occupational class­
ific a tion  d if fe rs  from both the census and the L7A survey and the 
unregistered unemployed are excluded). The period was thus one o f net 
entry to unemployment by those in engineering trades. I f  employment 
i t s e l f  did not change there must have been a to ta l outflow to unemploy­
ment, retirement etc. o f at least 110 thousand re la tive  to the inflow
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Tahle 2.9 Aggregate manpower accounts fo r  males in Great Britain
( thousands)
(a ) Occupation
Occupation in 1970
Occupation in 1971
1 2 3 4
Skilled engineering trades 
plus apprentices 1 2,365 7 82 1
■M Other engineering trades 2 6 312 16 0
U(0 Other occupations 3 62 19 11,087 3
%0rQnJ
Occupation not stated 
or inadequately described 4 42 8 506 91
Unemployed engineering 
trades
Unemployed others
5
6
1 90 9 421 5
ROP + ROW- 7 1
Total 8 2,565 356 12,112 100
Source: Census of Population 1971
(b ) Industry
State in 1970
State in 1971
1 2 3 4
Engineering
(employed + unemployed) 1
2,613 -  1 202
X1
2,815
Other industries 2 186 11,593 - X2 X2
11,789
ROW + ROP + LF residual 3 11 -  127
*H1CN - -
Total 4 2,672 11,781 - -
Source: Appendix 3 plus recent data from the Department o f Employment.
Notes: (1 ) Diagonal elements are imputed from row and column totals and 
estimates o f the inter-industry flows. The flows 1^  and I 2 
are gross outflows from the employee labour force to the rest 
o f  the population which now includes a residual labour force 
group. Rough magnitudes fo r  1  ^ and 12 are suggested in the text. 2
(2 ) State (3 ) includes the unemployed not attributed to an industry 
and the self-employed.
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o f 90. Male employment in the metal industries which employ about 60 
per cent o f  engineering tradesmen f e l l  by 0.85 per cent during this 
period. For a l l  industries the decline was 2.01 per cent so, bearing 
in mind labour hoarding is inclined to a ffect sk illed  workers most o f 
a l l ,  there was probably a net outflow from our sk illed  group to unemploy 
ment o f between 20 to 50 thousand. This compares with the net outflow 
to non-engineering occupations o f  21 thousand. C learly, the rela tive 
magnitudes o f  the flows are l ik e ly  to depend very much on the state o f 
the economy when unemployment is  treated as a separate account (see 
Appendix 1 ).
A more detailed study o f the occupational changes summarised in 
Table 2.9 (a )  w i l l  be found in Lindley (1976c). I f  we disaggregate the 
sk illed  engineering trade group and consider only those employed in both 
1970 and 1971, the net flow in to  each group expressed as a percentage 
o f the 1971 employment is  as fo llow s.
Aggregate net flow
____ (percentages)
Metal fabrication -1.3
Welding -0.2
E lec tr ica l engineering -2.0
Mechanical engineering -1.0
Maintenance engineering -0.2
Vehicle body building -1.0
General apprentices -2.5
Other sk illed  engineering -0.9
Other engineering 1.7
A ll other occupations 0.2
Thus during a period when the engineering sector's employment o f 
craftsmen declined but their percentage o f the to ta l labour force was stable 
at 26.9 i-er cent, the net trade within the census sample population 
iden tified  above was markedly in favour o f the 'other engineering trades' and 
non-engineering occupations. Unfortunately 1970-71 was a year o f high unemploy­
ment. Under these extreme conditions the pattern o f net mobility recorded 9
(9) The decline was 1.9 per cent according to L7A Survey results for 
May in  each year. Tbey include firms with more than 10 employees 
only.
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by the census sample w i l l  have been affected considerably. Without 
time series information on mobility we can therefore draw no firm con­
clusions about the aggregate le v e l o f net trade between sk illed  and 
semi-skilled or unskilled engineering trades or indeed between engineer­
ing and non-engineering trades. I t  is worth noting however that the 
percentage net losses given above are w ell below the percentage inflows
from outside the labour force as shown in the fin a l column o f Table 2.10.
( 10)These include apprentice recru its.
2.3.3 Aggregate industria l mobility
The industrial m obility o f sk illed  engineering craftsmen has yet 
to be covered in national s ta tis t ic s . A ll  we have are the aggregate 
flows of manpower between industries. These however may be taken as a 
guide to the sorts of magnitudes that might be involved a t the craftsmen 
leve l although the outcome in terms o f the proportionate net trade of 
manpower may be very d iffe ren t. Appendix 1 describes the basic s ta tis ­
t ic a l work involved. Recently acquired data fo r 1970-71 has meant that 
inter-industry flows almost corresponding to the census flow  period 
used for aggregate occupational m obility can be presented here instead 
of the la test year 1967-68 covered in the more extensive s ta t is t ic a l 
analysis given in the appendix.
Appendix 1 is  concerned with both the adequacy o f s ta t is t ic s  on 
manpower flows which determine the industrial d istribution of labour 
and the adequacy of a class o f stochastic models fo r representing the 
flows about which we do have some information. The s ta t is t ic a l account­
ing exercise shows that, owing to the absence of complete data on 'external 10
(10) The bases from which these two sets o f percentages are calculated are 
numbers employed in 1970 and s t i l l  occupied in 1971, and numbers 
employed in 1971 respectively . This difference is  not important in 
the above context.
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flows' between the labour force and the rest o f the population, s ign ifican t 
errors would arise in forecasting the industrial distribution o f man­
power even i f  inter-industry mobility was predicted very precisely.
Turning to  the representation o f the mobility process by a f ir s t  order 
stationary Markov model i t  is  found that, quite apart from theoretica l 
objections to the model, the hypothesis o f stationarity  may be rejected 
on empirical grounds fo r a l l  three aggregate engineering industries 
(engineering and e le c tr ic a l goods, vehicles and metal goods n .e .s .) 
during the period 1959-68. This means that there are s ta t is t ic a lly  
sign ificant changes over time in mobility flow patterns o f male employees. 
They might be amenable to modelling by a non-stationary Markov model.
Work in this area is  proceeding but w i l l  not be reported here. Theoretical 
objections to the Markov model may be side-stepped to some extent by 
associating the stochastic model with the mobility propensities rather than 
with actual mobility. Lindley (1974) develops the theoretical arguments 
in favour o f this re-in terpretation . This question o f the determinants 
of supply propensities and o f actual movement w i l l  arise in a la te r  
chapter when discussing cost benefit evaluations which use the Markov 
model. At this stage i t  is  necessary only to note the magnitudes o f 
inter-industry flows of male employees.
Table 2.9(b) shows that 202 thousand (7.1 per cent) of the 2.8m 
males attributed to engineering in June 1970 had joined another industry 
by June 1971. The external flows (which include the very small number 
joining self-employment) are not a l l  known but probably amount in to ta l 
to about two per cent or so of the stock of manpower at the beginning 
of the period (see Appendix 1). The reverse mobility flow frar. the 
rest o f industry into engineering is  6.6 per cent of the 1970 stock, 
the net gain by engineering through mobility being 0.5 per cent. Between 
1970 and 1971 there was a f a l l  in engineering employment and the net 
flow with the rest o f the population etc. was 127 thousand or 4.5 per cent
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o f the opening stock. Thus the reduction o f employees attributed to 
engineering was achieved through external flows, mobility flows actually 
contributing a net gain to the sector. This yields the interesting 
conclusion that whilst the industrial mobility o f labour resulted in 
a net inflow to engineering, occupational mobility relating to its  
major occupational group resulted in a net outflow during a period when 
employment of that group by engineering remained a constant proportion 
of to ta l sector employment. D ifferences o f classifica tion  between the 
industrial and occupational data (mentioned above and in Appendices 1 
and 3) should not a ffect the va lid ity  o f this observation.
2.3.4 A view through the Engineering Craftsmen Matrix
Looking at Tables 2.9 (a ) and 2.9 (b ) . i t  is clear that the estimation 
o f an occupational-industrial matrix on assumptions about the independence 
o f occupational and industrial m obility processes would not be worthwhile 
because the two data sets d if fe r  too much in basic coverage o f the 
labour force. Even i f  i t  were possible as a s ta t is t ic a l exercise, the 
results would simply beg one o f the most important questions about 
mobility, namely, the connection between changes o f occupation and 
industry. Thus from the census o f population we have some idea o f the 
magnitude o f flows between sk illed  engineering trades (employed in a l l  
industries) and other occupations but, as with the stock estimates, 
one which does not f i t  the ECM categories. From the DE industrial flows 
s ta tis tics  we have an estimate o f  industria l mobility between a l l  
engineering states (1 to 13) and ROI marred only by the d ifferent treat­
ment o f unemployment and the self-employed.
In order to  investigate the p o ss ib ility  o f jo in t changes o f 
occupation and industry involving engineering craftsmen we must turn to 
two other main sources. First the EITB's survey o f craftsmen employed 
in its  industry and second, the lo ca l labour market studies conducted
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by Professor MacKay and his colleagues. In th is sub-section we shall 
deal only with the former.
Table 2.11 shows an estimate o f ECM fo r  1972-73. The sources of 
data are lis ted  below and described more fu lly  in Appendix 2.
( i ) Craftsmen survey available only fo r  1972-73
( i i ) EITB s ta tis tics  on training completions
( i i i  ) EITB s ta tis tics  on stocks o f trained and trainee 
craftsmen in engineering
( i v ) EITB s ta tis tic s  on stocks o f other occupational 
groups in engineering
(v ) Training Services Agency (TSA) s ta tis tic s  on TOPS 
trainees and completers
( v i ) DE s ta tis tic s  on employment and unemployment fo r 
the whole economy.
Adjustments to the data had to be made in order to establish one 
common accounting period fo r  stocks and flows.. EITB s ta tis tic s  adopt 
a defin ition  o f the engineering industry which is roughly eqivalent to 
the three 1958 SIC orders, engineering and e le c tr ic a l goods, vehicles 
and metal goods n .e.s . The Board covers about 90 per cent o f this 
group o f  industries plus small parts o f other SIC orders such as marine 
engineering. Reliable occupational and train ing s ta tis tics  are only 
available fo r  the industry in aggregate and no adjustment fo r the 
difference in industria l coverage has been made to the EITB s ta tis tics . 
The Board also adopts a narrower defin ition  o f craftsmen than that used 
in the L7A Survey but in order to  use the information from the craft 
survey and the train ing s ta tis tics  the Board's defin ition  has been used 
consistently throughout this sub-section. The main difference between 
EITB and L7A groupings o f observations is  that the former allocates 
foremen to a separate supervisory occupation and regards some 'craftsmen 
as semi sk illed  operatives. A further point to note is  that employment 
in engineering whether in cra ft or non-craft occupations excludes
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employers and the self-employed, a l l  o f whom are allocated to ROI.
These amount to  about 20,000 but nothing is  know o f their flows and 
occupational c la ss ifica tion , and estimates o f stocks are available 
only from censuses o f population.
With these caveats in mind i t  is  clear from the matrix that the
main flows a ffe c tin g  the stock o f craftsmen in engineering are the supply
\
o f newly qu a lified  craftsmen from fourth and f i f th  year tra in ing (19,000) 
and the loss v ia  occupational m obility within engineering (gross 17,*+00 
but o ffse t by an inflow o f 8,500). However there are also large flows 
o f qualified  craftsmen between engineering and other industries result­
ing in a small net outflow o f 2,300 at a time when the le v e l o f  craft 
employment in  engineering was quite stable. Estimated to ta l losses 
during tra in ing amount to 7,900. Flows out o f the labour force (mainly 
retirements) were 7,600. The two bracketed estimates, one each in the 
trained craftsmen row and column, were set so as to balance the trained 
craftsmen account with flows in to  craftsmen employment from unemployment 
and government training a rb itra r ily  taking the zero value and the 
outflows (the net outflow) taking the residual value (outflows to both 
categories o f  government tra in ing were assumed to be neglig ib le  whereas 
inflows from Skillcentre engineering courses would be s ign ifican t as 
mentioned below). This unsatisfactory procedure is  necessary because 
o f a feature o f the questionnaire design whereby those entering or 
leaving an engineering firm v ia  unemployment or fu ll-tim e train ing would 
be attributed to th e ir  previous or subsequent job. These flows w ill  
have been included already in flows between engineering cra ft employment 
and the rest o f engineering and other industries.
Figures given in Table 2.11 d if fe r  very much in th e ir  re lia b il ity  
as indicated in Appendix 2. Note here that the annual flows into and 
out o f c ra ft employment were grossed up from flows estimated fo r the
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f i r s t  quarter o f 1973. This presumes that multiple movement within 
the year by the same individuals is not important. The quarterly 
estimates themselves depend upon a sample grossing up procedure and 
the EITB method produces s lig h t ly  lower estimates o f flows between 
engineering cra ft employment and other states o f employment than those 
shown in Table 2.11. The general pattern o f the flows remains roughly 
the same however.
Looking at the accounts fo r  an isolated year in order to obtain 
some sense o f which flows are most important may lead to giving undue 
weight to one flow rather than another. The matrix has been estimated 
fo r  a period o f recovery in the labour market when mobility between 
industries begins to r ise . During sustained economic expansion we may 
find  that the outflow o f craftsmen to other jobs in engineering or to 
other industries increases much more rapidly than does the corresponding 
inflow. A change in the structure o f flows might also arise. Additional 
information from the cra ft survey shows that o f the 17,*+00 leaving cra ft 
jobs but remaining within the industry about 15,000 were promotions or 
transfers within the firm (7,500 to supervisor jobs and 4,000 to tech­
nicians jobs). During a boom period a greater proportion o f these flows 
may be to sem i-skilled jobs y ie ld ing  higher pay than sk illed  cra ft work. 
Whether or not flows into engineering o ffse t these outflows and how 
much the 'net trade' position changes during an economic cycle are 
matters which ought to be cleared up before concentrating on one main 
flow fo r policy purposes. With present data we cannot do th is.
To study what is  happening in a labour market a time series o f 
these matrices is required or at least o f the main stocks and flows 
within them. Table 2.12 presents those stock and flow elements fo r  
which i t  is possible to make estimates from 1967-75. Given the structure 
o f the training system and the treatment o f the sta tis tics  some o f the
M
al
es
 
p
lu
s 
fe
m
al
es
 
(t
h
ou
sa
n
d
s)
2.39
>ow
3
h
it CO CO m CM CO in * lO o in •H ID CM I t o ID in
m CM o
m
r~
a»
O
O
in
CO CM
•H
CM
»-4
It
H
CO
H
CO o CMCM
lO
r>CM
O
r*CM
itCO mIDCD
in mCM
CO It
»H
CM o
H CM r—1CM
ao O CM CD CO CO CO CM «D CD CD co in CD CM o ID o » c-
CM co
It  •
r-
o>
OCO
in
CO r-
H
It
H 1
3
. CM.
•H
CM o CMCOCM
in
ztCO
inCOCM
HCM
m
CMtD
It OCM
zt It
•H s
CM O
H CM HCM
CM O *-l H CP CP CP CM »H CO CM It in CO CO o o ID
CP It CP
CO
t-
a»
CMCOin
=t CO
H
CP
H
lO H
H
CM o inCOCM
IDaoCM
»-ÎinCM
IDCM inIDID
It Zt
r~i
ID CO
.H
CO
.H
CM o r -
«H CM H
. 4 CM
CP o O' i t H O CM I t O ID in O CM CD 'z t ' it-’ ID I t CM
in 1D
CM
r-
a»
CMCO
m
lO r-
H
OCM
CMCM in•H
CO o r-coCM
oinCM
CD CO 
ID »
CDin Or~CD
It O o> CM•H
c-~
.-1
It O ID
H CM o
(N (O «
to o> id cn
o o
CM lO
(N (N CS
CM CO CM
CM CM CM
»H
O
04 O ' P ) O '
CO ID CM
* -5
33«H O
P o* •«*H «0 I 
«0 4-*
i r
£ £ M o v w *» ^> •»
^  r - i r - i r - t
m  id  r>  oo cm cm cm
CO r- CO * • • A 1rj M m o O O o^  CM CM CMM U U M
>O 3 >o bw w w w b b b bU1 W W M b b bW W W
m io ® o>
s»"-1 >  >
cj cj o
U  M  W
4J «
S «
«M *J
■3S 
§3  
-  5•H *H •O 3
3
C«a.c,<
I % 00 » • C/> •L • - O »H a. <! u ) O ' H  H  O’ w W «  W t- ■
2-40
flows are iden tica l to stocks and th is is  indicated in the table. One 
important flow which is  not recorded adequately in the accounts because 
i t  is  susceptable to the problem o f multiple movement within an annual 
period (see Appendix 2) is  the outflow o f trainees from TOPS. The 
annual flow o f trainees completing Skillcentre engineering courses, 
usually o f s ix  months' duration, is  shown at the bottom o f Table 2.12.
This outflow has now reached about 40 per cent o f the numbers completing 
cra ft tra in ing within the engineering industry; a decade ago the figure 
was 20 per cent.
The increase in government train ing shown by ECV g^ and ECV^ g and 
the flow mentioned above was mainly caused by a de fin ite  policy to increase 
the provision o f training independently o f the ITB system. The u t i l­
isation o f training places within the capacity ce ilin g  is  a further 
factor o f course but the scale o f the increase in stocks and flows can 
be explained by the in s titu tion a lly  determined increase in the supply 
o f  training opportunities. Other flows iden tified  in our matrix and 
shown in Table 2.12 also change magnitude very considerably over time.
For example, in 1972-73 apprentice recruitment f e l l  to  40 per cent o f 
i t s  le v e l in 1966-67. Furthermore the trainee flows change not only 
absolutely but also re la tiv e  to the corresponding stocks at the begin­
ning o f the year. This is  not clear from Table 2.12 but is shown in 
Table 2.13.where trainee flows o f ECM have been divided by the trainee 
stocks o f ECV (the row to ta ls  o f ECM). The resulting 'continuation 
rates' are precisely the sort o f outflow parameters employed in the 
matrix models o f flow systems discussed in sub-section 2.2.3.
Continuation rates w i l l  depend upon (a ) the a b ilit ie s  and 
aptitudes o f those entering tra in ing, (b ) the quality o f training 
availab le, (c )  the standards set fo r  courses and (d ) the incidence 
o f redundancy. A ll o f these factors w i l l  vary but two main influences
2 .Hi
Table 2.13 Continuation Rates fo r  Engineering Craft Training
Flow period C1 °2 C3 C4 V 3i
1967-68 0.848 0.812 0.833 0.869 1.0
1968-69 0. 879 0.821 0. 843 0.825 1.0
1969-70 0. 888 0.836 0.846 0.735 1.0
1970-71 0.905 0. 854 0.867 0.450 1.0
1971-72 0. 888 0.854 0.852 0.308 1.0
1972-73 0.909 0.864 0.887 0.223 1.0
1973-74 0.920 0. 876 0.901 0.166 1.0
1974-75 0.928 0.905 0.865 0 .2 2 1 ^ 1.0
Source: Calculations based on EITB (1976) , Table 9.
Note (1 ) These estimate re fle c t  the phasing out o f  the five-year 
apprenticeship. Alternative estimates o f c,. are 
considered la te r in the paper. .
(2 ) This figure includes those on modules in their f i f th  
year as part o f completers in 1974-75. Previously they 
were excluded.
(3 ) A ll f i f t l i  year trainees are assumed to  conplete their 
training.
w ill  a ffe c t the outcome. F irs t, the numbers o f young people coming 
forward fo r training and second, the demand fo r  labour. I f  the former 
is high re la tive  to  demand one would expect firms to  be able to be 
more se lective  than otherwise; but i f  demand is declining, then the 
poss ib ility  o f redundancy during the course is  increased (even though 
firms generally have agreements with trade unions to  avoid such action). 
I f  demand is high re la tive  to supply then the redundancy factor 
diminishes but in i t ia l  h iring standards w ill  tend to  fa l l  and unless 
the minimum acceptable standards o f achievement required during the 
course also f a l l  this w i ll  probably increase fa ilu re  rates. Further­
more i f  labour demand is h i# i generally, this w i l l  encourage voluntary 
quitting in favour o f moving to  other jobs. With this mixture o f
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possible e ffec ts  i t  is  d if f ic u lt  to anticipate the resulting outcome 
without independent information about some o f these factors. The 
estimates given in Table 2.13 show that the reduction in demand fo r 
labour and the f a l l  in numbers leaving school which dominate 
the period have increased continuation rates especially fo r the 
second year (c^ )» redundancy amongst apprentices not having o ffse t the 
other influences mentioned above. However, the continuation rates 
shown w i l l  also r e fle c t  changes in the structure o f engineering train­
ing in it ia ted  by the EITB and, were i t  not fo r a marked deterioration 
in the labour market situation between 1966 and 1975, the impact o f 
changing market pressure upon continuation rates would have been masked 
probably by the in stitu tion a l e ffe c ts  (associated as they were with 
the inevitable problems o f comparability in the s ta tis tics : see Appendix 
2).
There seems to be no information about rates o f rep itition  but 
one would guess that these are very low when measured in terms o f the 
proportion repeating a complete year. These rates have been set to 
zero in order to  calculate training flows.
Additional comparisons o f elements o f ECM and ECV are shown in 
Table 2.14. These also cover apprentice training but in relation to 
the craftsmen stock. Table 2.12 shows the monotonie decline in trained 
craftsmen which has occurred since 1967; the 1975 stock was 85 per cent 
o f the 1967 stock. Apprentice recruitment held in it ia l ly  but then 
plummeted in 1971-72 both in absolute terms and as a proportion o f craftsmen. 
During this period the fiv e  year apprenticeship was almost phased out 
and so apprentice employment was reduced at both ends o f the training 
cycle.
The stocks and flows shown in Tables 2.11 and 2.12 form the 
accounting framework constructed fo r engineering craftsmen. The
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a va ila b ility  o f data on flows connected with training obviously far 
exceeds that on flows o f trained craftsmen throughout the labour force.
In fact a further series on apprentice recruitment is  also available.
This covers a much longer period (1951-73) than the EITB series and 
can be disaggregated by MLH industries. I t  is  also accompanied by 
series on other categories o f employment in each industry entered by 
young people. Fluctuations in apprentice recruitment as reflected  by 
this more satisfactory data source w i l l  be analysed in Chapters 9-6.
Despite recognising that th e ir  survey results convered only a 
short period the EITB (1975, p.17) argue that: 'Nevertheless they give 
fo r the f i r s t  time some indication o f the scale o f recruitment required 
to maintain the stock o f engineering craftsmen at a stable le v e l '.  The 
training board has now revised the flow estimates given in that report 
but with the new figures i t  would have concluded that to maintain the 
cra ft labour force at 530,000 requires about 19,000 newly trained 
craftsmen each year (E j 1-4 plus Eg l  t|) implying that the stock o f 
f ir s t  year cra ft trainees should be held at about 27,000. During
1972-73 the 15,000 in approved f i r s t  year training (ECVg (1972) in Table 2.11) 
w i l l  provide only about 10,500 qua lified  entrants to  craft employment in 
engineering in 1976-77. However, this 'steady state solution' ignores 
what is l ik e ly  to happen to engineering demand and to the labour market 
outside engineering and the fact that there were many craftsmen unemployed 
at the time o f w riting (see ECV^ ,. (1975), Table 2.12). Moreover i t  
fa ils  to  consider p o ss ib ilit ie s  fo r  changing the levels o f other flows 
rather than trainee input.
The compilation o f successive manpower accounts would guard against 
these p i t fa l ls  to some extent but there remains a further source o f
(11) The method used to derive these figures follows the one used in 
EITB (1975).
error. By continually ignoring those craftsmen 'lo s t ' to  the occupation 
regardless o f industry during each period, no picture o f the resulting 
u tilis a tion  o f availab le human capita l is  obtained. Only a cross­
c lass ifica tion  o f occupation by s k ills  acquired but not necessarily 
deployed w i l l  reveal how many trained craftsmen are employed in less 
sk illed  work as opposed to the occupations which the EITB survey high­
ligh ts ; technicians and foremen. The National Training Survey w il l  
provide fo r  the f i r s t  time a large enough sample o f the population on 
which to base analysis o f previous education and training in relation 
to  actual employment and from which i t  w i l l  be possible to estimate how 
many sk illed  men have been accumulated in the 'remaining occupations' 
o f  our matrix. Without some knowledge o f the size o f this group fo r 
one benchmark year, in addition to the subsequent flows into and out o f 
i t ,  a proper evaluation o f the deployment o f sk illed  engineering cra fts­
men is  not possible.
The only information about the distribution o f people with skilled 
engineering cra ft training concerns those who are actually using their 
sk ills  in their current occupations. This does, however, indicate the 
large numbers o f such craftsmen employed outside engineering and the 
other metal industries. As in the case o f the aggregate occupational 
structure o f the labour force, the distributions o f these occupations 
among industries throughout the economy fo r  1951-71 can only be obtained 
from the censuses o f population. The change in occupational c lass ifica tion  
between 1951 and 1961 has been bridged in the Department o f Employment 
(1967) study which also gives, fo r  the United Kingdom, the numbers in 
sk illed  engineering occupations employed in d ifferent industries. Figures 
fo r 1961, 1966 and 1971 covering Great Britain have been derived from 
the appropriate census tabulations. The occupational groups covered by 
the estimates given for the two separate decades are not exactly comparable 
but the correspondence is  su ffic ien t fa r our purposes. From Table 2.15
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Table 2.15 The industrial distribution o f sk illed  engineering trades.-
Industry
(1958 SIC orders)
United Kingdom^^ 
1951 1961
Great
1961
Britain(2 ) 
1966 1971
Engineering (V I, V III, IX) 
Shipbuilding and marine 63.8 63.7 59.6 56.9 57.0engineering (V II )
Metal Manufacturing (V)
Mining ( I I )  plus rest o f 
manufacturing 9.3 9.3 8.8 8.9 8.9
Construction (XVII) 7.9 8.0 9.2 10.7 10.6
Gas, e le c t r ic ity  and water 
(X V III) 3.5 3.4 3.4 3.8 3.4
Transport and communication (XIX) 3.6 3.6 6.3 6.4 6.7
Miscellaneous services (XXIV) 6.8 6.3 7.3 7.5 7.7
Rest o f services plus agriculture 5.0 5.6 5.1 5.5 5.6
Industry inadequately described - . - 0.2 0.2 0.1
Total (per cent) 100.0 100.0 100.0 100.0 100.0
Total (thousands employed) 2,347 2,589 2,559 2,704 2,720
Total out o f  employment - - 53 37 96
Percentage o f  a l l  workers out o f 
employment 2.0 1.4 3.4
Sources: Census tabulations and Department o f Employment (1967).
(1 ) Figures fo r  the United Kingdom are based on the de fin ition  o f sk illed  
engineering occupations adopted in Department o f Employment (1967).
(2 ) Figures fo r  Great Britain are based on the 1961 Census classification  
o f occupations as adjusted to  match the L7A Survey de fin ition  of 
engineering craftsmen (see Table 2.5). D isparities between the two 
figures given fo r 1961, especially fo r the metal industries and 
transport and communication, have yet to be sa tis fa c to r ily  explained.
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i t  can be seen that the industria l distribution o f sk illed  engineering 
trades has been quite s tab le . About 60 per cent o f this occupational 
group are employed in the metal industries with mining plus manufacturing, 
and construction employing a further 9 per cent or so each. The main 
changes seem to have occurred during 1961-66 with the metal industries' 
share fa llin g  whilst the proportion enployed by construction, especia lly, 
increased.
In the following section we shall make considerable use o f the 
findings o f the MacKay study to shed ligh t on those flows within the 
labour market which have tended to be played down by manpower agencies - 
the mobility o f adult craftsmen between sk illed  engineering jobs and 
jobs in other industries and occupations. Of special note is  the fact 
that this study took place during a period of high employment by recent 
standards leading up to the peak o f a c tiv ity  in 1966 prior to  the 
'shake-out' o f labour. I t  should therefore show the behaviour o f the 
labour market when there is  a greater likelihood o f s k il l  bottlenecks 
developing. In addition, because the authors se lect several loca l 
labour markets, some o f which experience major shortages and others 
re la tiv e ly  high unemployment throughout, we obtain a view o f the situation 
in a range of circumstances encapsulating in a cross-sectional fashion 
the conditions under which manpower policy must operate.
This section has presented evidence on the occupational and 
industrial mobility o f engineering workers through the framework of 
manpower stock-flow accounts. The accounts themselves are very simple 
in construction given the lack o f comparable data on various aspects 
o f mobility. Nonetheless, they do reveal much more about the dynamics 
o f the sk illed  engineering labour market than would the tabulation 
o f craftsmen stocks and trainee recruitment flows alone. The exercise also 
indicates the potential value o f extending the accounts and their use 
as a framework fo r  organising current data and guiding the collection 
o f new data to f i l l  the important gaps.
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2.4 Industrial and Occupational Mobility in Local Labour Markets
The study by MacKay et a l .(1971) is  marked particularly by its  wide s 
re la tive  to  other British loca l labour market studies. I t  is genuinely 
an attempt to understand how the labour market works. Other research 
such as the Department o f Employment's (1971a) investigation o f sk illed  
shortages in the Leicester area o stensibly deals with market phenomena 
but does not attempt to  embrace the interaction between wage structures 
and resource movements using a systematic framework. Resource movements 
continue to  be the centre o f interest in this section but their connection 
with wage re la t iv it ie s  w ill  be pursued in section 2.5.
For the purpose o f their mobility analysis the authors include
the whole o f order VII (shipbuilding and marine engineering on the 1958
SIC) as part o f engineering whereas in most o f our work this order is
excluded. The occupational t i t le s  referred to below re la te  to the trades
particu larly used in engineering so 's k illed ' and 'sem i-sk illed ' recruits
are those whose previous occupations 'required a type o f s k i l l  spec ific
(12)to , or closely  a llied  to, the engineering industry'. 'Non-production'
workers are semi-skilled and unskilled manual workers not engaged in 
production d irectly  and 'miscellaneous' recruits include a small number 
o f  people previously employed in non-manual occupations but mainly 
consist o f  those skilled and semi-skilled in trades not transferable to 
engineering ( i t  also includes welders, inspectors and others 'whose 
s k i l l  could not be accurately ascertained ').
MacKay and his colleagues found that the (previous) occupational 
structures o f recruits from other engineering firms and from firms in 
metal manufacturing were very sim ilar, underlining the strong mobility 
link between these industries observed by them (p.255) as well as in 
national s ta tis tics  o f labour mobility (see Appendix 1). Otherwise
(12) MacKay et al.(1971) p.262.
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recruits from engineering firms are much more lik e ly  to be sk illed  or
( i3 )
semi-skilled than are recruits from other industries. The outcomes
from the point o f view o f the industrial mobility o f recruited males 
previously in those two occupational groups are shown in Table 2.16 
fo r the Birmingham and Glasgow labour markets. The sim ilarity between 
the results fo r both groups in each market is obvious. In Birmingham 
47.6 per cent o f a l l  recruits were from engineering firms compared with 
45.0 per cent o f the insured population o f employees. For Glasgow the 
corresponding figures were 64.8 and 28.3. Hence the less buoyant 
Glasgow market produced a much more limited circulation o f employees 
between engineering and other industries despite having a smaller 
proportion o f engineering employment. This is  shown clearly in Table 2.16 
Glasgow engineering firms recruited only 15 per cent o f their sk illed  
and semi-skilled workers from outside the industry. Birmingham recruited 
almost twice this percentage. The investigators comment that this 
greater recourse to recruiting from outside the industry by Birmingham 
firms
'i s  an important means o f  adjustment to tigh ter labour 
market conditions, and suggests that the labour force 
is more fle x ib le  than a superfic ia l reading o f employment 
and unemployment s ta t is t ic s  might convey. 1 '■l 1*)
Such s ta tis tics  however only encompass ' f l e x ib i l i t y ' vis a vis
changing industry. Let us now consider the extent o f coincident changes
o f occupation. Figures fo r the f iv e  d ifferen t labour markets are
presented in Table 2.17. A comparison o f these markets is  given in
MacKay et a l .(Chapter 3). I t  is  enough here to note that the three
(13)
(14 )
Ib id , p .261.
Ibid, p.267.
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Table 2.16 Percentages o f male recru its,by previous occupation, moving 
from other engineering establishments during 1959-66.
Birmingham__________  ___________ Glasgow
Previous
Occupation
Previous industry 
Engineering Other
Tota l
numbers Engineering Other
Total
numbers
Skilled 72.5 27.5 1,506 85.0 15.0 1,951
Semi-skilled 72.3 27.7 3,194 85.6 14.4 1,034
Unskilled 38,1 61.9 1,434 43.6 56.4 392
Non-production 32.7 67.4 981 30.0 70.0 260
Miscellaneous 20.3 79.7 3,298 17.5 82.5 629
Source: MacKay et a l (1971) Table 9.10.
Table 2.17 Occupational mobility among male engineering recruits :1959-66.
Occupational Birmingham
Glasgow
Other Scottish Areas: 
North New Small 
Lanarkshire Town Town
group on 
joining
Percentages o f recru its remaining in same occupation
Skilled 65.1 90.5 87.7 82.9 66.2
Semi-skilled 45.1 56.8 34.7 27.3 4.9
Unskilled 49.2 41.8 29.5 33.6 15.2
Non-production 32.5 29.5 24.1 23.1 13.3
Total 47.4 68.9 47.0 42.6 18.7
Previous
Occupation Percentages o f sk illed recruits by previous occupation
Skilled 65.1 90.5 87.7 82.9 66.2
Semi-skilled 17.8 4.4 5.4 5.2 9.1
Unskilled 1.8 0.6 0.4 1.0 1.3
Non-production 3.5 0.7 0.5 0.0 1.3
Miscellaneous 11.8 3.8 5.9 10.8 22.1
Total numbers 1,436 2,110 955 287 77
Previous
Occupation Percentages o f sem i-skilled recruits by previous occupation
Skilled 12.1 12.8 15.0 12.5 19.1
Semi-skilled 45.1 56.8 34.7 27.3 4.9
Unskilled 10.1, 8.3 10.5 12.3 13.4
Non-production 7.6 6.7 9.3 10.0 6.1
Miscellaneous 25.1 15.4 30.5 37.9 56.5
Total numbers 6,663 1,502 1,456 512 246
Sources MacKay et a l .(1971) Tables 10.1, 10.2 and 10.4
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smallest Scottish areas experienced expanding employment in engineering 
and although loca l supplies o f engineering trained labour were lim ited, 
the high general le v e l o f unemployment combined with choices o f 
technology which made training problems less acute helped to ensure, 
in the main, adequate supplies o f sk illed  labour to the case study 
plants. A ll four Scottish labour markets suffered reductions in 
aggregate employment during the period whereas 'on any reasonable 
defin ition , Birmingham enjoyed fu l l  employment through most o f 1959-66'. 
Engineering plants in Glasgow and Birmingham followed, in direction i f  
not magnitude, the contraction and expansion in aggregate employment 
experienced in.those markets respectively. In the former, engineering 
employment decreased by 19 per cent compared with the 5 per cent decrease 
in aggregate; in the la tte r  the corresponding increases were 3 and 10 
per cent respectively.
Bearing those situations in mind there are several aspects o f 
the mobility percentages given in Table 2.17 which raise questions 
about the appropriateness o f the loca l wage structure. F irst despite 
the fact that Birmingham plants found d if f icu lty  recruiting sk illed  
labour, only 65 per cent o f male recruits to engineering plants who 
were previously engaged in sk illed  engineering trades continued to 
work as sk illed  men. Secondly, again despite sk illed  shortages, 
Birmingham plants recruited as great a proportion o f their semi-skilled 
employees from the ranks o f previously sk illed  workers as did Glasgow 
plants where sk illed  unemployment prevailed. Thirdly, in the three 
other areas, sem i-skilled recruits were also drawn from the ranks o f the 
sk illed  to the same extent as in Glasgow whereas one might have expected 
that the expansion o f engineering demand would tend to encourage firms
(15) Ib id , p .61.
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to retain their sk illed  men rather than retrain others. The
downward occupational mobility in Glasgow may be explained by sk illed  
men accepting semi-skilled work because they could find no sk illed  
jobs but this would not apply in general to the other areas. These 
s ta tis tics  must however be interpreted carefully particu larly with 
regard to the re la tive  sizes o f the occupational groups in each labour 
market and the fact that they view the impact o f occupational mobility 
from the point o f view o f the recru iting firms rather than the individual 
worker. Hence the authors also analyse their mobility s ta tis tics  rela tive 
to the size o f the previous occupational group in addition to the size 
o f the group into which recruitment takes place.
As can be seen below, in Birmingham only a h a lf o f recruits who 
were previously sk illed  took up sk illed  jobs whereas almost two-thirds
Table 2.18 Percentages o f male recruits by previous occupational group 
joining the same group with new employer (case-study p lan t).
(16 )
Previous occupation Birmingham Glasgow
North
Lanarkshire New Town
Skilled 50.4 89.6 75.0 76.3
Semi-skilled 77.9 76.8 66.5 74.5
Unskilled 58.8 59.5 46.6 55.1
Non-production 27.4 29.2 30.0 15.0
Source: MacKay et a l . (1971), Table 10.5.
o f recru its into sk illed  jobs came from sk illed  jobs (Table 2.17 )• In 
contrast, 77.9 per cent o f  previously semi-skilled males took up similar 
jobs with their new (engineering) employer whilst only 45.1 per cent 
o f recruits into sem i-skilled jobs came from semi-skilled jobs. Thus
 ^ In two o f these areas the high proportion o f sk illed  recruits who 
were previously sk illed  is  partly explained by strong mobility 
links between metal industries (North Lanarkshire), inward migration 
o f sk illed  labour (New Town) and the development o f significant 
flows among case-study plants themselves towards the end o f the 
period (New Town). Ib id ., p.277.
the figures fo r Birmingham in Table 2.17 i f  interpreted loosely , can give
an impression o f less mobility out o f sk illed  occupations and more out
o f semi-skilled occupations than is  actually the case. Indeed they
mask completely the fact that the semi-skilled are the most 's ta b le '
occupational group in Birmingham. MacKay et al. go into some de ta il
over this phenomenon. A fter investigating the mobility o f flows at a
greater le v e l o f disaggregation to  check whether a quirk o f the
occupational c lass ifica tion  combined with certain features o f the
production technology may be the root cause, they conclude that
'considerable rea l downward occupational mobility occurred 
when employees joined the case-study plants in Birmingham, 
and . . .  th is was more substantial than the upward occupational 
mobility involved in changing employers. This indicates a 
serious malfunctioning o f the labour market, as both 
unemployment and vacancy data and the recruitment experience 
o f the case-study plants c learly  indicated that sk illed  labour 
was most d i f f ic u lt  to obtain . . . '  ' ^
Finally we come to the extent o f internal occupational mobility.
The results o f the 1963 national mobility survey CHarris and Clausen, 1967) 
showed that barely one per cent o f 'sk illed  manual workers' and *+ per 
cent o f 'partly  sk illed  manual workers' changed occupations during a 
job spell with the same employer (including those interupted by the 
interview ). The notion o f the internal labour market has become a 
valuable analytica l device applied extensively in American labour market 
studies. 1 I t s  relevance to  the employment o f  manual workers in 
British engineering plants is  nonetheless undermined by the findings 
o f the above research.
The main factors a ffectin g  the evolution o f an internal labour 
market in which s ign ifican t proportions o f the actual and potential 
imbalances between the firm 's labour demand and supply are removed by 
internal m obility are ( i )  the state o f the external labour market,
(17) Ib id ., p .289.
(18 ) Doeringer and Piore (1971).
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( i i )  the types o f  jobs and the tran s ferab ility  o f s k il ls  between them as 
determined by the technology o f  production, and ( i i i )  institu tiona l 
provision fo r or res tr ic tion  o f  the development o f an internal labour 
market. MacKay et a l .deal with each o f these in turn predicting that 
Glasgow plants would, an a l l  three counts, show very lim ited internal 
mobility but that fo r Birmingham and the other Scottish areas conditions 
were favourable. There, plants were not faced with surpluses o f sk illed  
labour available fo r  recruitment, the technology was mass or large-batch 
production creating configurations o f sk illed  and sem i-skilled jobs 
which overlapped in s k i l l  content, and an absence o f trade union res is t­
ance to dilutee agreements (except in North Lanarkshire) meant that 
plant manpower po licy was re la t iv e ly  unfettered. Table 2.19 shows that fo r  
Birmingham, New Town and Small Town about 20 per cent o f those recruited 
during 1959-66 and whose present jobs were sk illed  had joined semi-skilled 
occupations in i t ia l ly .  Lest th is should be thought to indicate more 
upward internal mobility than i t  does i t  is  necessary to look at the 
proportion o f those in it ia l ly  recruited to sem i-skilled who had taken up 
sk illed  jobs by 1966. In Glasgow this was particu larly  low at 2 per 
cent as might be expected but in Birmingham, North Lanarkshire and
( 1 9 )
Small Town i t  reached only about 6 per cent and in New Town, 12 per cent. 
Various possible explanations o f  these observed patterns o f internal 
mobility are entertained by the MacKay team. They look at the 'random* 
hypothesis applied to the re la tiv e  levels o f  mobility between semi-skilled 
and sk illed  groups in Glasgow and Birmingham, and at differences in
(19 ) In tigh t labour markets where fear o f  unemployment is  diminished, 
union objections to dilutees may stem from the extent to which 
their introduction cuts across established c r ite r ia  fo r transfer 
and promotion, especia lly the seniority princip le . MacKay et a l . 
found that procedures were informal and not normally the subject 
o f co lle c t iv e  bargaining ( ib id .,  p.298).
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technology, g iving rise especia lly to the association between machine-tool 
setters (s k ille d ) and setter-operators (sem i-skilled) between which much 
movement occurs in Birmingham. Whilst both these contribute to an 
explanation o f the disparity between Glasgow and Birmingham they are 
incomplete. On the other hand, when the lack o f trade union constraints 
to internal mobility and the recurrent shortage situation in Birmingham 
are acknowledged the major question is  not so much why is there more 
upgrading in Birmingham than in Glasgow, but rather why is  the difference 
not greater? The answer seems to l i e  in two other aspects o f the firm 's 
strategic position when deciding whether or not to train or to recru it 
on the external market. The la tte r  'might impose prohibitive costs 
through competitive wage bidding or higher recruitment expen d itu re '^^  
whereas the former may be technically very d if f ic u lt  in the short-run 
and w ill  also be accompanied by costs and a risk o f loss of* investment 
through labour turnover. I f  indeed then the wage structure was such 
as to encourage downward occupational mobility from sk illed  jobs in 
low-paying firms to semi-skilled jobs in high-paying firms and further­
more even within firms from, notably, sk illed  timework to less-sk illed  
(21 )piecework , management would seem to leave i t s e l f  no means o f
controlling labour supply i f  i t  ruled out changing the wage structure.
I f  i t  increased training fa c i l i t ie s  fo r  apprentices and adults without
such changes then high labour turnover would result. Given also that
the la tte r  is  in any case a feature o f tight labour markets, the acquisition
o f su ffic ien t work experience to enable upgrading o f semi-skilled
( 22 )workers is  rendered less lik e ly .
Thus at least from the study o f the above labour markets and
(20 ) Ib id . ,  p . 299.
( 21) Ib id ., p .308.
(22 ) Ib id ., p p .309-310.
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Table 2.19 Last 
the
job sk illed : 
plant : males
percentages in each occupation on join ing
Occupational 
group on join ing Birmingham Glasgow
North
Lanarkshire
New
Town
Small
Town
Apprentices 2.6 8.6 10.2 3.1 9.0
Skilled 74.9 86.2 75.6 74.7 65.2
Semi-skilled 20.3 2.7 7.5 19.2 18.0
Unskilled 1.8 2.2 6.4 3.1 7.9
Non-production 0.4 0.3 0.3 0.0 0.0
Total numbers 1,686 5,167 966 261 89
Source: MacKay et a l . (1971), Table 11.2.
especially Birmingham, the scope fo r  management to counterpoise the 
impact o f external market occupational mobility by manipulating the 
internal labour market without a lterin g  the pattern o f incentives appears 
to have been extremely lim ited. Whereas 43.5 per cent o f previously 
sk illed  men took up sem i-skilled jobs on joining Birmingham plants,
42.7 per cent were s t i l l  in sem i-skilled jobs at the end o f the
study period. A small amount o f  reverse mobility had occurred in ternally . 
Upgrading, a lb e it lim ited was associated as expected with internal rather than 
external mobility and in Birmingham whereas 6.6 per cent o f previously 
semi-skilled men changing plants were recruited into sk illed  occupations,
16.8 per cent had acquired sk illed  status by the end o f the study period.
We shall return to the question o f internal mobility in Chapter 3 but
meanwhile note that MacKay et a l . found that internal markets in British
engineering plants were not very w ell developed and links with the
. (23)external market existed at each s k i l l  leve l.
(23) Ibid., p.323
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2.5 The Relevance o f Changes in Wage D ifferentia ls
MacKay et a l. (1971) have suggested that in certain labour markets 
the s k i l l  d iffe ren tia ls  are in su ffic ien t to  maintain the potential 
suppliers o f sk illed  labour in sk illed  jobs. Let us f i r s t  consider this 
fo r the engineering industry in iso la tion . I f  s k i l l  d iffe ren tia ls  are 
being eroded and/or inter-firm  d iffe ren tia ls  are su ffic ien tly  out o f 
line fo r  some semi-skilled work to be paid more highly than some sk illed  
work and i f  the labour market is  su ffic ien tly  tigh t fo r  there to be an 
excess demand fo r semi-skilled as w e ll as sk illed  labour then sk illed  
labour may be drawn into sem i-skilled occupations and potential cra fts­
men may be discouraged from join ing training schemes. This however 
would only be necessarily sub-optimal fo r the engineering industry i f  
the excess demand fo r semi-skilled workers could in fact be sa tis fied  
in the short-run by recruiting those who are not craftsmen. In rea lity  
the engineering industry does not operate in a closed labour market 
and people employed in other industries as w ell as potential entrants 
to the labour force provide the means o f satis fy ing the demand fo r 
sem i-skilled workers assuming suitable operator tra in ing fa c i l i t ie s  
are availab le. On the other hand unless the recru iting firms 
discriminate against people they believe to be sk illed  in engineering 
trades (and firms are not noted fo r  their reluctance to hire the 
"overqualified" manual worker) i t  is  lik e ly  that since those having
already had work experience in the engineering industry and having
(24 )access to the predominantly informal information channels w ill  form 
a large proportion o f potential rec ru its , then some w i l l  be sk illed  
workers moving down the conventional occupational hierarchy. However 
the presence o f other industries implies a source o f competing demand 
as much as potential supply. Discrimination per se w i l l  only solve
(24 ) Ib id ., Chapter 13.
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the problem providing the engineering sector pays its  sk illed  workers 
su ffic ien t to  make a transfer to  other industries unattractive. There 
is o f course the poss ib ility  o f 'complex m obility ' by which MacKay 
et a l . mean jo in t changes o f  industry and occupation. Semi-skilled 
work in the chemical industry may draw sk illed  craftsmen from engine­
ering. A ll sorts o f short-run cycles o f  complex mobility may be 
envisaged but we shall consider wage d iffe ren tia ls  in the ligh t o f the 
loss o f engineering craftsmen only through occupational mobility 
within the engineering industry and through the 'pure' inter-industry 
mobility o f craftsmen.
There are two further points to be made before looking at the 
s ta tis t ic s . F irs t, in addition to the phenomenon o f downward 
occupational mobility there is  also the p oss ib ility  o f transfer to 
non-manual occupations whether in the draughtsman and technician 
fie ld s  o f employment or in supervisory ro les. Evidence o f the la tte r  is 
clear from the matrices o f  occupational transitions presented ea r lie r  
in th is chapter. For the former we have only to turn to the results o f 
the survey o f technicians published by the E .I.T.B . (1970) from which 
there emerge two patterns, one superseding the other in prime importance.
The f i r s t  pattern is  the one most applicable to older technicians 
and traces th eir careers through sk illed  cra ft employment. The second 
is the increasing importance o f d irect entrants from schools into 
technician training schemes, or at least schemes which provide common 
in i t ia l  training fo r  cra ft and technician jobs and a career structure 
involving lim ited work experience as a craftsman prior to becoming a 
technician.
This raises the second o f  the additional points alluded to 
above. One response to a situation in which craftsmen in engineering
were leaving th e ir  jobs fo r more attractive  employment whether inside 
or outside the sector is  fo r  the industry to attempt to train its  way 
out o f the problem. Such a po licy  would presume a degree o f collabor­
ation between firms which could not be envisaged without the E.I.T.B. 
or a sim ilar in stitu tion . Its  success in 'supply management' terms 
would rest on the a b ility  o f the engineering sector to attract and 
retain young cra ft trainees su ffic ien tly  to provide an adequate leve l 
o f trained manpower. Its  cost-effectiveness would depend on the costs 
o f train ing and labour turnover and the premium placed upon not disturb­
ing the wage determination process by revisions o f d iffe ren tia ls  
according to the state o f  the labour market. I f  taken to an extreme 
there would be wider ram ifications a ffectin g  e ffic ien cy , fo r example, 
through a reduction in the informal acquisition o f additional s k i l l  on 
the job due to a f a l l  in average lengths o f service (to  the firm and 
industry) and through a possible deterioration in the climate o f 
industrial relations.
The stress on the recruitment and retention o f young craft trainees 
under the above policy becomes greater because they consitute a larger 
proportion o f the supply o f craftsmen. This magnifies the impact o f 
fluctuations in apprentice recruitment upon labour supply. The role o f 
dilutees needs to be considered in this context. The 'supply management' 
policy re lie s  on the presence o f two particular imperfections in the 
labour market: poor information and the immobility o f the individual 
(due to socio-economic factors not d irectly  related to the recurrent 
pay and working conditions attaching to jobs once they have been taken 
up). I t  may be argued that the more experience workers w ill have acquired
(251 The development o f careers advisory services and the new job centres 
are o f course intended to improve th is state o f a ffa irs .
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better information about their own a b ilit ie s  and the labour market than 
w ill  young entrants. The la tte r  w ill  take longer to rea lise  that there are 
financial advantages to leaving cra fts normally associated with greater job 
security, pay and status. On the other hand once trained.they are lik e ly  
to be more mobile than the average dilutee, being younger and having fewer 
family responsibu lities. In addition to these factors the cost o f adult 
training to the firm and the acceptability o f the non-apprenticed sk illed  man 
to the trade unions w il l  vary especia lly according to whether or not he or 
she is being trained internally  or being recruited already trained or partly 
trained by a Government Training Centre or another firm . Hall and M iller (1975)! 
have studied the experiences o f  dilutees trained by government but did not 
compare their fortunes with those o f workers upgraded by the firm. In fact 
they conclude that the acceptability o f GTC trainees in future is  very much 
dependent upon trad itiona lly  trained men perceiving that 'secure, fa ir  wages 
(are ) at least less dependent than in the past on maintaining their s k i l l  
in constant short supply'. As fo r  the perceptions o f the authors, whilst 
arguing generally that the buoyancy o f the labour market is  o f  major 
importance to the integration o f dilutees, they press (p.168) the more 
specific  claim that
' i f  wage rates did not depend to such an extent on the economic
forces o f supply and demand, which at this time they so often do,
and especially so fo r craftsmen, then this may help to open the
tradition-guarded doors o f cra ft s k i l ls '.
Many o f these matters either l i e  outside the scope o f th is study, notably the 
e ffects  upon the relationship between employers and unions o f attempting to 
implement such p o lic ie s , or cannot be analysed thoroughly because o f the lack 
o f data, especially on labour costs and industrial earnings re la t iv it ie s  for 
particular occupations. The remainder of this section w i l l ,  however, take a 
closer look at the presumption about wage responsiveness contained in the 
above "notation.
We shall deal with the evidence on earnings under three headings: s k il l  
d iffe ren tia ls  within engineering; industrial d iffe ren tia ls  fo r a l l  male manual 
workers and selected occupations conmon to engineering; and the findings
o f econometric studies o f  the determinants o f the wage structure.
Routh (1965) covering the period 1906-1960 sets the movement o f r e la t iv it ie s  
within the engineering sector in a wider occupational and industrial 
context. Our own period of analysis begins in 1951 at the sta rt o f a 
general narrowing of d if fe re n t ia ls  which continued until about 1955. From 
1955 until the middle and la te n ineteen-sixties there was a period o f 
sustained increases in r e la t iv it ie s  for the f i r s t  time since 1924-33 
but under very d iffe ren t labour market conditions with the unemployment 
rate fo r males reaching about three per cent towards the end o f the 
period compared with about twenty per cent in the early n ineteen-th irties.
2.5.1 S k ill d if fe re n t ia ls  within engineering
Earnings of manual workers in the engineering industry have been 
the subject of many investigations by industrial relations specia lists 
and economists. These studies have concentrated upon the mechanism
by which wages are determined rather than the e ffec ts  of wage changes 
upon the allocation o f resources. The lack of information on the 
employment of d iffe ren t s k ills  in engineering and other industries would 
have obstructed the testing o f theories about supply responses although 
the a va ilab ility  of price-quantity observations does not guarantee precise
formulation and adequate evaluation o f theories about the connection 
. (27)between the two variables.
 ^  ^ Particularly relevant to the post-second world war period are
Knowles and H il l  (1954), Lerner and Marquand (1962, 1963), Knowles 
and Robinson (1969), Robinson (1970), MacKay et a l .(1971),
Brown (1973) and Hart and MacKay (1975).
/ 27 )
v '  K^wles and Robinson (1969), using employment and earnings changes 
for sk illed  production workers in 13 Coventry engineering plants, 
perform the inevitab le test o f association between them. They 
state that the absence of an association despite trying simple 
lags implies that 'earnings are not increased . . .  in the 
expectation of attracting labout' (p .18 ). This does not distinguish 
between managerial intention and supply response.
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Only Evans (1974) appears to have used the annual occupational data 
provided since 1963 but then in order to obtain estimates o f the extent 
o f labour hoarding o f d ifferen t s k ills . His f i r s t  concern with 'the 
role o f earnings as an a llocator in engineering labour market' sounds 
promising but, lik e  many other authors, Evans turns his study into 
one about the relationship between changes in earnings and excess 
demand, adopting the former as the dependent variable. Regardless o f 
how poor the econometric results may be, they cast l i t t l e  ligh t upon 
the responsiveness o f supply to  wage changes unless one assumes that 
i f  supply were responsive firms would be only too w illin g  and able 
to adjust wages appropriately and hence wages would be affected very 
much by market imbalances.
Without a longer time series o f  s ta tis tics  on resource 
a llocation  than the annual observations fo r 1963-74 i t  is unlikely that 
a comprehensive supply theory fo r  the sk illed  engineering labour market 
can be tested sa tis fac torily . We shall lim it our discussion here to 
developments in wage r e la t iv it ie s  within engineering since 1951 but 
in doing so we shall note those features o f the occupational - industrial 
wage structure with which a supply theory would have to contend.
The paper by Hart and MacKay (1975) provides a series o f average
weekly earnings fo r  f it te r s  and labourers fo r 1914-68 constructed from
the data compiled by the Engineering Employers Federation. From 1963
the Department o f Employment has conducted a survey o f engineering
earnings according to sk illed , semi-skilled and labourer categories.
Whereas the EEF survey covers only federated firms, the government survey
( 28 )is more representative o f the engineering industry as a whole. The
(28) See, fo r example, the results fo r June 1974 reported by Department 
o f  Employment (1974b).
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correspondence o f d iffe ren tia ls  and absolute figures fo r overlapping 
. (29)years is  however quite close except fo r  196*+. Figure 2.1
shows the f i t t e r  - labourer d iffe ren tia ls  fo r  1951-66 and 1968 plotted
together with the sk illed  worker - labourer d iffe ren tia ls  for 1963-74.
The former are based on the weighted means o f average weekly earnings 
figures compiled fo r  28 d iffe ren t EEF lo ca l associations. The la tte r  
are based on the relevant survey averages except that as well as 
combining timeworkers and pieceworkers (as do the EEF results reported 
by Hart and MacKay) the average earnings figures relate to a l l  sk illed  
workers, not just the major sk illed  group o f f it te r s .
Over the 1951-79 period the earnings o f  f i t te r s  rose from 
27 per cent above those o f labourers in 1951 to a peak o f 91-42 per 
cent during 1966-69 and then f e l l  to 32 per cent by 1974. The ris ing  
trend was broken at three points 1954-55, 1957-58 and 1963r64 although 
the last one is  not picked up by the Department o f Employment series.
The extrapolation o f a linear trend through the observations fo r 1951-66, 
which covers approximately three complete trade cycles would y ie ld  a 
47 per cent d iffe ren tia l fo r 1974 instead o f the observed 32 per cent.
In Chapter 3 the engineering sector is  disaggregated into 
15 engineering industry groups. Comparable disaggregations o f the 
above earnings s ta tis t ic s  are not availab le but i t  is possible from 
the DE survey to look at f iv e  d iffe ren t groups o f which one (marine 
engineering) is  not included in our la te r  coverage. From these we can 
compare the broad earnings structure fo r  motor vehicles with the 
structure fo r  mechanical engineering, e le c tr ica l engineering, aerospace 
and marine engineering. In view o f the findings o f the study by 
MacKay and colleagues these comparisons are especially pertinent to
( 29) See also Hart and MacKay (1975) .
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the mobility situation a ffectin g  sk illed  workers in engineering.
Table 2.20 shows the earnings o f sk illed  re la tiv e  to semi-skilled 
workers in a l l  engineering firms covered and in each o f  the f iv e  industry 
groups separately. Part o f metal goods n .e.s . is  thereby excluded in 
the disaggregation. In addition the earnings o f sk illed  workers in 
each o f  these fiv e  groups are shown as percentages o f sem i-skilled 
workers in motor vehicles. During 1963-69, within group d iffe ren tia ls  
were o f  the order o f 22 per cent fo r  aerospace and marine engineering,
16 per cent fo r mechanical and e le c tr ica l engineering and on average 
about 9 per cent fo r veh icles. However the sk illed  to motor vehicle 
sem i-skilled d iffe ren tia l fo r  the f i r s t  four groups are in fact 
favourable on the whole to the sem i-skilled workers. Thus sk illed  men 
in aerospace, marine engineering, mechanical and e le c tr ica l engineering 
earned on average 100, 91, 92 and 92 per cent respectively o f the vehicles 
sem i-skilled figure during 1963-69. Subsequently these percentages f e l l  to 
89 and 86 fo r aerospace and marine engineering in June 1973 and to 86 
for both mechanical and e le c tr ic a l engineering in June 1972. By June 
1975, however, the state o f  the British motor industry was c learly  
re flected  in the considerable re la tive  increases in sk illed  earnings 
in other engineering industries.
The above earnings figures convey information about gross weekly 
pay before deductions. Their fluctuations do not necessarily indicate 
re la tiv e  movements in the e ffe c t iv e  average price o f labour to firms in 
those industries. They are thus geared to the notion o f average earnings 
opportunities exploited by employees regardless o f the significance o f 
obligatory taxes and welfare payments on the one hand and the effort/hours 
bargain associated with the payment o f gross earnings on the other 
hand.
Thè d iffe ren tia ls  were derived from industry averages fo r  Great 
Britain. Cutting across them are locational d isparities, differences
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between constituent industry groups and sk illed  occupations, and the 
e ffects  o f d ifferent payment systems. Each o f these sources o f 
variation may be investigated in several ways according, for example, 
to the choice o f geographical breakdown and industry product groups.
Only the study by MacKay and colleagues comes near to dealing 
with the complexities o f a British loca l labour market in such a way 
as to shed ligh t on the impact o f economic forces upon the wage structure 
and manpower movements. That they should have chosen labour markets 
dominated by the engineering industry is  most fortunate from out point 
o f view. The conclusions o f major relevance to the qualifications 
expressed in the previous two paragraphs are as follows^
(1 ) Inter-plant wage d iffe ren tia ls  persisted in a l l  the markets 
studied. Plant rankings were less stable when using gross 
as opposed to standard weekly earnings (these excluded 
overtime payments) but fluctuations in the former tended
to be o f a short-run nature, being subsequently reversed.
(2 ) Inter-plant d iffe ren tia ls  at d ifferen t s k i l l  levels re fle c t  
the overall ranking and so re la tive  wages o f  a l l  groups of 
workers in a plant are sim ilarly affected when the plant 
average changes re la tive  to other plants.
(3 ) The persistence o f wage d iffe ren tia ls  cannot be explained 
in terms o f the general state o f the labour market, nor can 
i t  a lternatively  be attributed mainly to factors found to be 
important in ea r lie r  (predominantly American) studies: 
'imperfect knowledge, inertia  on the part o f  employees, 
collusion between employers through anti-p irating 
agreements, discrimination in favour o f employees against
(30 ) For the impact o f the tax system under in fla tion  upon wage 
d ifferen tia ls  see Wilkinson and Turner (1972) and Brown et a l . (1975).
2.68
non-employees, and under-employment in the labour market'.
(4 ) There remain three a lternatives which might y ie ld  sign ificant 
economic explanations o f the observed d iffe ren tia ls . F irst, 
the fact that the supply 'p r ic e ' o f labour includes non­
wage costs and benefits which may balance the wage 
d if fe re n t ia ls ; second, differences in h iring standards and/or 
levels o f  s k i l l  acquired within the plants together with 
differences in sk ills  u tilis ed  and e f fo r t  expended undermine 
comparisons between workers c la ss ified  to the same group 
in d iffe ren t plants; and th ird ly , economic forces do determine 
inter-plant wage d iffe ren tia ls  but they are the forces 
operating in product markets not competitive labour markets. 
MacKay et a l . were unable to show that the f ir s t  two factors 
were decis ive and thus concluded that the 'lim its  set
to wage d if fe re n t ia ls  by [labour] market forces are not,
( 32 )
then, very narrow' . I t  is  therefore to the product
market situations o f firms we should look fo r  further 
explanatory hypotheses.
These points suggest that the observed d iffe ren tia ls  represent 
real differences in e ffic ien cy  wages between plants. As with mobility 
however i t  is important to associate what is  happening in the external 
market with the situations in internal labour markets. Once again we 
turn to the MacKay study. I t  is  important to know whether intra-plant 
s k il l  d iffe ren tia ls  respond to conditions in the local labour market 
and how far there are features common to most plants, but overlaying 
these matters iB the impact o f the d ifferen t payment procedures to be 
found in engineering. In particu lar the inter-plant d iffe ren tia ls
(31 )
( 31)
( 32)
Op. c i t . ,  p.98.
Ib id ., p.98.
f
k.
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analysed in the above study and our own broad industry comparisons 
used averages covering workers contracted under d ifferen t wage payment
systems. We sha ll not go into explanations o f how certain systems
(33 )
evolved, how they operate and how they are in ter-rela ted . The
resulting pattern o f incentives to be found and its  impact upon the
allocation o f labour is o f prime in teres t.
A d if f ic u lty  with most investigations into plant wage structures
is  that they are rarely concerned with the complexity o f  the wage
system from the individual employee's point o f view. Although much
information is  provided by them, their findings fa i l  to enumerate the
constraints and parameters facing the supply decision-maker with
regard to choice o f payment system and control over hours worked and
rate o f output. Thus we are to ld  how many workers are engaged on
piecework and timework and why these systems tend to be associated with
d ifferent types o f  production technology and that timeworkers usually
do more overtime than pieceworkers but we are not told fo r  the plants
studied how much individuals are able to transfer to d iffe ren t payment
systems and the scope they have fo r choosing levels o f overtime. This
is  an area where the lack o f research is  a distinct handicap to the
prediction o f supply responses to  changes in the structure o f incentives.^
A fact which is  a l l  the more c r it ic a l  because a satisfactory econometric
measurement o f supply response is  precluded by the peculiar iden tification
problems accompanying the analysis o f markets where prices are only
partia lly  influenced by resource imbalances and by lack o f data.
With these qualifications in mind the points to  be noted from
(35)the evidence on intra-plant wage structures are as fo llow s. 34
(33)
See references given in fn .(26 ),
(34) See however Goldthorpe et a l . (1970).
(35 ) See MacKay et a l (1971), Chapter 5.
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(36)
(37)
( 3a)
(1 ) I f  indeed 'the primary reason fo r internal wage d iffe ren tia ls  
is  to induce a su ffic ien tly  large number o f people to 
undertake the costs o f tra in ing or to accept the more 
taxing content o f sk illed  work' then this is 
compatible with observed wage d iffe ren tia ls  only i f  the
two main payment systems are regarded separately.
(2 ) Although earnings tend to increase with s k i l l  within 
each payment system, the wage structures overlap to 
such an extent that
' I t  does not appear unusual fo r sem i-skilled, or 
even unskilled, pieceworkers to earn more than 
sk illed  timeworkers, especially where wages are 
measured by standard weekly earnings.'(37)
(3 ) Across plants, internal occupational d iffe ren tia ls  vary 
su ffic ien tly  to be regarded as unique to each plant.
(4 ) Intra-plant d iffe ren tia ls  generally seem to be unresponsive 
to changes in the re la tiv e  supply and demand situations 
fo r  d iffe ren t sk ills . Thus secondary wage d r if t  tends
to o ffs e t  the e ffe c t  o f primary d r ift  leaving the wage 
structure undisturbed.
(5 ) An analysis o f  the variation in changes in occupation-plant 
earnings revealed that changes in inter-plant d iffe ren tia ls  
were more sign ificant than changes in intra-plant
( 38)
d if fe re n t ia ls , much more so in the ease o f Glasgow. 
Nonetheless movements in intra-plant d iffe ren tia ls  were 
substantial and, whilst point (4 ) may be qualified with 
caveats about possible lagged adjustment, the most 
convincing theory is  that wage payment systems in most
Ib id ., p.100.
Ib id ., pp.129-130.
The period o f change was taken as 1959-66. Ib id ., pp.124 125.
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British engineering plants are poor instruments by which 
to repond se lec tive ly  to external labour market pressures. 
Thus although these pressures may well provide the in it ia l  
impulse fo r changes to wage d iffe ren tia ls , the operation o f 
wage bargaining through payment systems which have developed 
by an accumulation o f ad hoc reactions to previous events is  
such as to frustrate what o r ig in a l economic rationale 
there may have been.
Under the above circumstances i t  is  not surprising to find 
that management is  reluctant to attempt to deal with labour shortages 
by in it ia t in g  changes in wage r e la t iv it ie s .  Not only is  i t  uncertain 
that supply w ill  respond appropriately but also that the internal 
wage structure emerging from the system w ill  in fact resemble the 
one intended.
Reviewing these results from the MacKay study we have attenpted 
to look behind the comparisons o f sk illed  and sem i-skilled earnings in 
Table 2.20 based on national data. O f course the choice o f gross 
average weekly earnings fo r a l l  employees in a s k i l l  category w ill  
y ie ld  d iffe ren t figures from those comparing, say, the standard 
weekly earnings o f sk illed  timeworkers with semi-skilled pieceworkers. 
The figures given however probably r e f le c t  best the re la tive  earnings 
in 'average job opportunities' in those s k il l  categories and industries.
Thus we have discussed both the extent o f mobility a ffecting 
the employment o f sk illed  men in engineering and their pay re la tive  
to sem i-skilled men in the same industry and in motor vehicles.
Since the wage structures and the mechanisms by which they evolve 
suggest a certain lack o f competitive edge in the labour market fo r 
sk illed  craftsmen, i t  would be d i f f ic u l t  even i f  su ffic ien t time 
series observations were available, to  sort through the disequilibrium 
stocks and flows to obtain measures o f  the various supply-flow
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responses to wage re la t iv e s . At the moment only fa ir ly  basic flows 
are amenable to analysis. This is  not usually conducted in terms 
o f modelling supply flows. '  Before progress in this area can 
be made three main developments are required. Future loca l labour 
market studies need to build on the work o f MacKay et a l and American 
authors, f ir s t  by investigating the conditions under which labour 
is and would be supplied with special concern fo r  the decision-making 
situation  o f the individual, second, by going into the characteristics 
o f those product:' markets which a ffect the operation o f plants in the 
lo c a lity  and, third, by re la tin g  sh ifts in labour demands and
re la t iv e  wage positions to changes in recruitment at the plant le v e l.
(40)
2.5.2 Wages in engineering re la tiv e  to other industries
Flows o f sk illed  men between engineering and other industries 
are only available from the EITB survey o f craftsmen and the 
National Training Survey. ^ F r o m  the MacKay study about 72 and 
85 per cent o f a l l  recru its to engineering plants in Birmingham 
and Glasgow respectively whose previous jobs were in sk illed  or
(39 )
<40 )
(41 )
A cross-sectional analysis o f the relationship between plant 
quit rates and wage leve ls  y ields a negative but weak association. 
In the tigh t Birmingham labour market a more sign ificant 
determinant o f cross-sectional variation in quit rates was 
recruitment in the previous pêriod. Thus MacKay et al. support 
the hypothesis that d iffe ren tia ls  a ffec t quit rates less in 
tigh t labour markets because suppliers o f labour to a plant 
include a larger proportion o f recent joiners whose responses 
to inter-plant wage d iffe ren tia ls  w i ll  be dominated by other 
considerations (producing the fam iliar log-normal p ro file  o f  
the completed length o f service distribution o f a given cohort 
o f recru its ). This does not mean that the net supply to the 
plant is  unaffected by its  wage position though.
The MacKay study investigates cross-sectional labour turnover 
and wages independently from a time-series analysis o f aggregate 
market turnover and employment conditions ( i . e .  vacancies and 
unemployment). Ib id ., Chapters 6 and 7.
I t  is  not possible to obtain them from the 1971 census returns. 
Sample sizes fo r the New Earnings Survey are too small to warrant 
c lass ifica tion  o f flows by industry and occupation.
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semi-skilled engineering work came from other engineering plants.
Thus although engineering employment in Birmingham grew by only 
3.4 per cent between 1959 and 1966 and in Glasgow declined by 19 per 
cent, almost 30 per cent o f recru its in the former case and 15 per 
cent in the la tte r  case came from non-engineering plants. The extent 
o f inter-industry mobility o f  job changers is  therefore by no means 
in s ign ifican t.
As shown in Figure 2-.2 during 1948-72 engineering industries 
provided manual work fo r men with average earnings generally above 
the national average. Vehicles is  c learly  the highest paying industry 
o f the four metal orders o f  the 1958 SIC. The earnings enquiry 
iden tifies  only one other SIC order, paper, printing and publishing, 
showing regularly (from 1958 onwards) a d iffe ren tia l above the average 
o f more than 15 per cent.  ^42  ^ Earnings in shipbuilding have fluctuated 
quite widely fa ll in g  below average between 1959 and 1964. Earnings
Figure 2.2 * ........  * —----- ------ ■ —.........
A»erage weekly earnings o f  men manual workers as percentages o f  average for all Industries corered by the Department o f
Employment’s October inquiry
Percent
1 'V t t  For the period October 1948 to October 1958, incluiive, the indie» for Eng.teeriog and electrical good, led Vehicle, are breed on «lim ited  figures o f average uceUp 
caroiegs.
Source: Department o f Employment (1973a), Figure 4, p.444.
4^2  ^ See Department of Employment (1973a).
in engineering and e le c tr ic a l goods declined from a f la t  peak o f 
seven per cent above average in 1957 to hover near the average from 
1963 to 1970. Of non-engineering industries which employ re la tiv e ly  
large groups o f sk illed  engineering craftsmen, only chemicals and 
a llied  industries, paper, printing e tc ., and bricks, pottery etc. 
among the rest o f manufacturing have been consistently above average; 
in coalmining average weekly earnings kept well above the national 
average fo r  most o f the period but declined from almost 35 per cent 
above in 1952 to just average in 1970. An industry which overtook 
engineering and e le c tr ic a l goods towards the end o f the nineteen-sixties 
was transport and communications.
Covering as they do a l l  men manual workers the above s ta tis tic s
can only give a rough indication o f trends in industrial r e la t iv it ie s
fo r sk illed  and sem i-skilled workers. For more recent years the
New Earnings Surveys provide a better guide to both trends and
absolute d iffe ren tia ls . Beginning in 1968 they su ffer among other
things, from a break in the series fo r 1969 and changes in occupational
class ifica tion . Taking the results for 1970 and making the necessary
(4-3 )adjustments to match those fo r  1979 fo r occupation order XIV , 'processing, 
making and repairing and related (metal and e le c tr ic a l) occupations' , 
which contains mainly sk illed  and semi-skilled engineering workers, 
i t  is possible to compare the gross weekly earnings o f  this group 
across SIC orders. This is  done in Table 2.21 together with a 
comparison fo r  1970 and 1974 based on the earnings o f a l l  men manual 
workers. A more deta ils  treatment o f the NES data fo r  occupations 
within order XIV or industries below SIC order leve l is  not worthwhile 
given the sample sizes involved. The sta tis tics  reveal the
(43 ) See Appendix 3.
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pre-eminence o f vehicles within engineering as expected. The wider 
industrial comparison, however, confirms what was partly indicated by 
the earnings o f a l l  men manual workers discussed above, that the 
rest o f  the engineering sector also fa l ls  below certain other 
industries. For this spec ific  occupational group, food, drink and 
tobacco and other manufacturing must be added to those other industries 
mentioned e a r lie r  ( chemicalsj metal manufacturing; bricks, pottery 
e tc . ;  paper, printing etc. and transport and communications). Between 
1970 and 1974 the position o f the engineering sector deteriorated 
but so also did those o f food e tc . ,  chemicals, metal manufacturing, 
other manufacturing and transport. Mining, construction and gas etc. 
increased th e ir  re la tive  positions very considerably, the f i r s t  o f 
them taking the lead from veh icles.
These earnings s ta tis tic s  do not correspond d irectly  with 
the earnings obtained in d iffe ren t industries by sk illed  engineering 
craftsmen as defined in the L7A survey. Some semi-skilled and some 
non-engineering workers are included. On the other hand, they do 
re f le c t  earnings d iffe ren tia ls  between jobs which those trained in 
engineering trades might w ell move into and young people considering 
a lternative occupations might choose to enter rather than jo in  the 
engineering sector. To return to  the general discussion about the 
relevance o f wage d iffe ren tia ls  at the beginning o f the present 
section , two points need to be emphasised; ( i )  the skill-industry 
d iffe ren tia ls  within engineering seem to be producing an in e ffic ien t 
distribution o f  sk illed  labour among engineering industries and 
( i i )  during the last decade or so engineering industries, except 
motor veh icles, paid th eir sk illed  and sem i-skilled workers l i t t l e  
more than average fo r these occupations and sign ifican tly  less than 
certain other manufacturing industries.
A f in a l matter relates to the use o f gross weekly earnings
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in the national conparisons made in th is subsection. The argument 
fo r using standard weekly earnings purged o f the e ffects  o f fluctuations 
in hours worked is  that trends in these re fle c t  the long-term 
development o f r e la t iv it ie s . On the other hand the measurement 
o f d iffe ren tia ls  at a point in time as they are taken into account 
by the supplier o f labour is  rather more complicated. The overtime 
opportunities available to the potentia l sk illed  timeworker play 
an integral part in the income prospects attached to such jobs. On 
balance i f  one requires a s in gle , convenient measure o f the financial 
attractiveness o f an occupation, i t  has been assumed that individuals, 
deciding within the bounds o f the hours o f work usually ava ilab le, 
pay more attention to gross weekly earnings than to standard weekly
(  I+I4.) . . .
earnings or average hourly earnings. The a va ilab ility  o f jobs,
the s ta b ility  o f work in them and the continuation o f current 
conditions o f employment (pay, hours, fringe benefits e tc .) should, 
nonetheless, be taken into account when considering thè e ffects  
o f what appear, at least from the point o f  view o f conserving and 
u tilis in g  sk illed  engineering craftsmen, to be unfavourable wage 
structures. Some indication o f demand conditions w ill  be given 
in Chapter 3 where we look at the changes in employment and 
training taking place within the engineering sector between 1963 
and 1973.
44 ^  Note that with standard weekly earnings there is the problem
o f whether or not to a lte r  the standard weekly hours figure used 
to calculate them when standard hours are renegotiated, as in 
the case o f engineering in 19**7, 1960 and 1965. This is  in 
fact done but then standard weekly earnings fa l l  re la tive  to 
industries not sim ilarly a ffected  and what is an improvement 
in conditions o f employment appears as an absolute and re la tiv e  
deterioration.
2.5.3 Econometric studies o f wage d if fe re n t ia ls
Changes in wage d iffe ren tia ls  by firms could fa i l  to  balance the labour 
market either because they do not r e f le c t  re la tiv e  sh ifts in supply and 
demand or because supply would not respond to such changes in any case 
or because o f a combination o f both situations.
The discussion o f section 2.5.1 shows how the influence o f labour 
market forces can be undermined by the process o f wage bargaining. I t  
also suggests that whilst aggregate wage d iffe ren tia ls  may have followed 
a medium-term trend (such as the widening of the sk illed worker to labourer 
d if fe re n t ia l between 1951 and 1966) which was compatible with general 
movements in re la tiv e  excess demand fo r  the sk ills  concerned, the size 
o f the d if fe re n t ia l could have been qu ite inadequate even at its  maximum 
to e ffe c t  the necessary switch in supply. This applies with special force 
to the sk illed  versus semi-skilled d if fe re n t ia l across d iffe ren t engineering 
industries. Thus in time-series econometric work the impact of excess 
demand upon wage d iffe ren tia ls  may turn out to be strong but this does 
not prove that the market is  operating e ffe c t iv e ly . One then turns to 
the product market and other structural factors dealt with in cross-sectional 
studies to provide explanations of persistent underlying absolute d iffe ren tia ls  
across firms etc. The empirical synthesis o f time-series and cross-sectional 
analysis faces problems particu larly  re la tin g  to the lack of time series 
measures o f structural change in markets.
The determinants o f times series  variations in B ritish  s k il l  d i f ­
fe ren tia ls  have not been the subject o f much econometric analysis. Most 
studies have compared changes in d iffe ren tia ls  with simple indicators of 
excess demand or supply in the markets concerned and have usually concluded 
that, at best, only a weak relationship exists between the two series.
Evans (1974) goes further than most previous authors in specifying, at
the occupational level taking the engineering sector as a whole, regression
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equations linking a measure o f the s k il l  d iffe ren tia l (o r change in 
d if fe re n t ia l)  to measures o f  re la tiv e  excess demand using vacancies 
and/or unemployment data. His overa ll conclusion (p.ll*+) from the 
analysis of the period 1963-69, in six-monthly in tervals, looking at 
separate occupational d if fe re n t ia ls  within regions and between regions 
as w ell as at broad s k il l  groups fo r the whole economy was that:
' There does not seem to  be much evidence to suggest 
that these changes in occupational d iffe ren tia ls  have 
much to do with the re la t iv e  excess demand fo r certain 
sk illed  occupations in the short run, although other 
results reported in th is  section suggest that they 
might do in the longer term.'
Inevitably there are many qualifications to be attached to such 
simple tests o f neoclassical market adjustment, as Fisher (1971) would 
be quick to point out. But there is  something lacking when a theory's 
main defence seems to be an attack upon the va lid ity  o f tests which 
purport to refute i t  rather than the presentation o f results which lend 
i t  unequivocal support. Nonetheless the lack o f data does prevent us 
from proceeding to a sa tisfactory  conclusion on the basis o f econometric 
analysis: i t  is  the additional loca l labour market evidence explaining 
how the operation of the market can be circumscribed that, in the absence 
of econometric evidence to  the contrary, points to fa ilu re  in the 
mechanism.
Econometric evidence from studies o f d ifferen t occupations, industries 
and geographical regions, even countries, is  often cited to buttress 
the use o f an assumption in a model applied to a labour market fo r  which 
adequate data is not ava ilab le. This is  a particularly hazardous procedure 
when i t  involves the impact of market structures upon re la tiv e  prices, 
usually investigated through cross-sectional analysis. Until recently, 
had we wished to assess the possible e ffects  o f market imperfections upon 
wage determination we should have had to refer to, say, Weiss (1966),
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Masters (1969) and Haworth and Rasmussen (1971) for the United States 
(apart from the detailed labour market studies already cited where such 
factors are suggested as possible explanations o f persistent d iffe ren tia ls , 
fo r example, Lerner and Marquand (1963) and MacKay et a l . (1971)). Now, 
there are three British studies ava ilab le, a l l  o f which look at the 
structure o f average hourly earnings o f male manual workers in U.K. 
manufacturing industries at MLH le v e l:  Sawyer (1973), Hood and Rees (1979) 
and Wabe and Leech (1976). The la s t  paper also presents results fo r  a 
cross-section o f 33 engineering MLHs.
The main theoretica l considerations behind a l l  the studies mentioned 
above are:
( i )  imperfect product markets could y ie ld  a situation in
which some firms can reap supra-normal long-run p ro fits ;
( i i )  certain circumstances could lead firms to  share these 
p ro fits  with labour, e .g . (a ) management may genuinely 
adopt a non-profit maximising objective once an acceptable 
le v e l had been reached, (b ) trade unions could bargain 
away part o f the monopoly rent.
This implies that in addition to the normal w elfare loss attributed 
to product markets in which price diverges from marginal cost, there 
also results a misallocation of resources in the labour market. A major 
d if ficu lty  with testing the importance o f the la tte r  is  the extent to 
which one is  able to take into account not only concentration in the 
domestic market but also the overa ll product market situation faced by 
domestic producers - the demand e la s t ic it ie s  they face incorporating the 
threat o f competing imports. This is  not dealt with d irec tly  in any o f 
the studies c ited , a l l  o f which specify regressions in  which average 
hourly '-■-rnings are explained by variables to represent ( i )  market power, 
( i i )  trade union power and ( i i i )  personal characteristics o f the work 
force. Weiss (1966), whose work is  not rea lly  comparable with that o f 
the other two American studies, concluded that unionisation was only a
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weakly sign ificant determinant, at best, o f wage d iffe ren tia ls  with 
the concentration ra t io  showing no significant influence at a l l .  This 
implies that monopoly rent arising from these sources is  not a dominant 
feature o f labour markets; differences in types o f labour (sex, s k ill 
and colour) and regional location provide the bulk o f the explanatory 
power. However, there are problems with disentangling relationships 
between independent variables cutting across the three main categories. 
This is  most c lea rly  indicated when Masters (1969) introduces plant 
s ize as an additional variable. He confirms the weakness o f the market 
power e ffe c t but plant size is highly s ign ifican t. This could re fle c t 
the 'fa c ts ' that large plants (a ) tend to require a more disciplined 
labour force, (b ) employ usually less sk illed  workers than do small plants 
and (c ) are more vulnerable, on balance, to trade union pressure. Since 
(a ) and (b ) w ill  act in  opposite directions i t  is  (c )  that, fo r  Masters, 
clinches the a p r io r i hypothesis in favour o f a positive relationship 
between average hourly earnings and plant size. Note, however, that the 
significance o f plant size in his regression results is only a reflection  
o f a monopoly rent situation because of the presence of union power. The 
more stringent requirements placed upon workforce behaviour and the less 
severe s k il l  standards would suggest merely that e ffic iency wages could 
be the same even i f  actual wages are not. But why should large plants 
per se have excess p ro fits  to share with the workforce? In competitive 
industries these would come from economies of scale; in non-competitive 
industries they would comprise monopoly rent as w ell as any benefits 
from scale economies.
Large plants a lso a ffect the potential trade union power e ffe c t.
As Masters argues, la rge plants are usually re la tiv e ly  capital-intensive 
and the cost o f cap ita l tied up in strikes strengthens the trade unions.
In addition, despite the fact that large plants may belong to firms with
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large resources, management is  unlikely to exp lo it this because i t  
wishes to 'preserve the bargaining rela tionsh ip '. F inally, even i f  
large plants avoid trade union organisation they w ill have to pay well 
to do so, especia lly  since trade union organisation is easier to develop 
in concentrated work establishments.
The impact o f  large plants upon the influence of labour force 
'qu a lity ' upon average hourly earnings obviously operates through the 
requirements o f the production technology as w ell as through the com­
p lex ities  brought about by organisational s ize. Hence to (a ) above 
one should add the requirement for highly responsible although not 
necessarily sk illed  workers to  operate machinery where mistakes could 
be costly.
Haworth and Rasmussen (1971) take Masters' use o f plant size a 
step further by supporting i t  with a th eoretica lly  preferable measure 
o f the capital-labour ra t io , a variable representing human cap ita l employed 
and variables to take into account race and the presence o f women in the 
labour force as w ell as regional d isparities . Once again industrial 
concentration turns out to be insign ificant but so now is  unionisation; 
plant size is  highly s ign ifican t as are the human capital index, the 
capital-labour r a t io , regional dummy and the proportion o f males in the 
labour force. About 70 per cent o f the variation  in hourly earnings 
is  explained as in Masters' analysis.
These American authors do not comment on m ulticollinearity between 
independent variab les. Nor do they pin down the e ffect o f plant size 
upon wages via the demands made upon the labour force fo r  particular 
qualities (which in competitive theory would y ie ld  an equilibrium effic iency  
wage structure but not equal actual wages) and via the imperfections 
in either product or labour markets which large plant size helps to 
fa c il ita te .
Sawyer (1973) was the f i r s t  to fo llow  the American approach using
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British data and particu larly  tried  to establish why, as with U.S. data,
plant size should be so in flu en tia l. He concludes (p.153) that
' . . .  size o f plant s t i l l  remains s ign ifican t, and in economic 
terms this remains something of an enigma. Unless working in 
a large factory per se has a de fin ite  d is u t ility  which has to 
be compensated fo r by higher earnings, there would seem to be 
no other economic reason why size per se should g ive r ise  to 
higher earnings.'
His analysis is  marred by a p ro lifera tion  o f regression equations in 
which sub-sets o f variables are tested together as determinants of average 
hourly earnings. The fin a l equations do, however include most relevant 
variables such as those to represent the e ffe c ts  o f payments systems, s k il l ,  
labour turnover, recent employment growth, hours worked, concentration, as 
well as plant s ize . Unionisation and 's iz e  o f market e f fe c t ' (a somewhat 
contrived concept ignoring the way in which loca l labour markets and industrial 
complexes evolve together), neither o f which Sawyer is  able to measure, are 
invoked as possible explanations of the robustness o f the plant size coef- ,
fic ien t accompanied by s ign ifican t coe ffic ien ts  on variables supposedly 
covering the main e ffects  fo r which plant s ize was thought to be a proxy 45( « )
(45) Sawyer's inclusion o f both labour turnover (s ta b il ity ) and s k i l l  var­
iables requires some explanation. Plants face ( i )  d irect labour costs 
( i i )  training costs and ( i i i )  recruitment costs. Management may attempt 
to reduce unit labour costs by rais ing ( i )  to cut ( i i )  and ( i i i ) .  Greater 
labour force s ta b ility  w i l l  not only cut ( i i )  and ( i i i )  but may also raise 
productivity because longer lengths o f service may lead to greater learn­
ing by doing and hence acquired s k i l l .  High wage plants w ill  then be 
those aiming to reap these benefits. However they may also be those 
simply wishing to combat the exceptional d is u t ility  o f working in them.
In both cases labour s ta b ility  w i ll  be pos itive ly  related to wages. Lf 
the recruitment and training costs and d is u t ility  o f working in large 
plants are re la tiv e ly  high, these plants w ill  be using above average 
p ro fits  to o ffs e t  these disadvantages. The worker only shares in  monopoly 
rent to the extent that the recruitment and training costs, which could 
re fle c t  diseconomies o f administrative scale, are not partly borne by him. 
The most plausible example is  his benefit from the barriers to entry into 
his occupation set up at the expense o f the firm in providing spec ific  
training. There is a range o f indeterminancy within which the firm  and 
individual are both better o f f  re la tiv e  to the competitive solution.
Thus s k il l  structure variables may explain variations in average hourly 
earnings but this does not necessarily ju s tify  the sizes o f the s k il l  
d iffe ren tia ls  within or between industries. Furthermore i f  union 
bargaining has raised wages, management may react by raising h iring 
standards unnecessarily so that a superfluous relationship between labour 
quality and earnings emerges. Quality is  not tested independently from 
s k il l  structure in B ritish  work. Haworth and Rasmussen try  an adjusted 
schooling variable which is  s ign ifican t but th eir s k il l  index ( wages o f 
craftsmen, operators and labourers re la tiv e  to labourers, weighted by
employment proportions), which performs better, w ill su ffer from similar 
deficiences to those o f the usual s k i l l  proportions adopted in the 
British studies.
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Hood and Rees (1974) obtain rather d ifferen t results from Sawyer
although they achieve a similar le v e l o f overall explanatory power 
2
(R being about 0 .7 ). They view the plant size variable as a 'dimension 
o f market structure' re fle c tin g  'possib le capital cost and scale economies 
barriers to e n t r y ' . T h e  other dimension is that o f actual competition
and is  represented as usual by a concentration index. The variables they
add to these are similar to those used by Sawyer in his fin a l equation
but their treatment is  rea lly  more akin to the American one. In particular
. . ( 47 )they include variables representing the capital-labour ra tio , the extent
of closed-shop agreements, strike a c t iv ity  (supposedly to r e f le c t  the threat 
o f withdrawing labour), s k i l l ,  recent employment growth, sh ift  work premia, 
regional variation and the p o ss ib ility  o f female substitution fo r male 
workers. The authors conclude (p.182) from their regression analysis that
' . . .  due to the very high degree o f co llin earity  
between the variables, ( r  = .72 ), only one o f our two 
market structure variables w i l l  be significant at any 
tim e... However because we have suggested other reasons 
why plant size may a ffe c t wages, apart from acting as 
a proxy fo r entry barriers, we cannot be conclusive 
about the relationship between market structure and wage 
leve ls . We fe e l  our results are nevertheless at least 
suggestive o f a positive relationship between market 
structure and wages and that there may be some important 
resultant resource m isallocation implications over and 
above the normal welfare loss due to monopoly.'
And there we should be happy to  leave i t  were i t  not fo r  the 
recent working paper by Wabe and Leech (1976), who are highly c r it ic a l 
o f the equations specified by other authors and by the loose interpretation 
o f coe ffic ien ts . They begin with an accounting identity:
AHE.
D
AHE. . 
ID
(46) Hood and Rees (1974), pp.172-3.
( 4 7 ) However they note that in terms o f the p ro fit  maximising hypothesis 
Lhis variable and wages are jo in t ly  determined and hence the additional 
theoretical ju stifica tion  fo r  including i t  given by Masters and 
Haworth and Rasmussen does not rea lly  apply.
&
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where AHE. is  the overa ll average hourly earnings o f male manual workers 
in industry j , AHE „  is  the same variable for occupation i  and p ^  is  
the proportion o f the manual labour force o f industry j in occupation i .  
Three occupations are defined: sk illed , sem i-skilled and unskilled.
The identity  is  f ir s t  broken by replacing the unknown AHE„ by 
AHE^  the unknown 'competitive market ra te ' fo r occupation i .  There 
fo llow  a series o f m ultip licative adjustments to  compensate fo r the 
divergence o f the set K j]  for each j from the competitive set [AHEi ]  
due to features o f payment systems (overtime, sh ift  work and payment 
by resu lts ), non-wage value - added per man, recent employment growth, 
percentage of female manual workers in to ta l manual labour force, trade 
union power measured by the proportion o f male manual workers covered 
by co llective  agreements, proportion o f the labour force in the high 
wage South-East and Midland regions and f in a lly , concentration and
average employment size in establishments with 25 or more employees- 
A l l  variables re la te  to 1968 except concentration which corresponds to 
1963, prior to  the spate o f merger ac tiv ity  taking place during the 
middle 1960s.
Of course some of these variables could be seen as extensions of 
the accounting iden tity ; the m ultip licative adjustment fo r overtime 
payments is  an example.^4^  However these extensions do not necessarily 
apply to each o f the three s k i l l  groups in the same way. Wabe and Leech 
press their argument too fa r  when they claim th e ir  specification to  be 
more rigorous simply because they present a non-linear equation which 
is  estimated by non-linear methods. Once a string o f additional explanatory 
variables, supposedly exh ibiting proportional e ffec ts  upon AHE^  by 48
(48) With the overtime rate factor 8, the same fo r a l l  sk ills ,
AHE j = j^Pij AHE.J^l + Bd-H jAofJ where 40 is  an approximation
to normal hours. Estimates o f AHE^  ( i = l , 2, 3) and 6 can be obtained 
by non-linear regression methods based on data fo r AHE ,^ p ^  and H .^
analogy with the payment system variab les, is  included in the regression 
there is no reason to expect co e ffic ien ts  on the s k i l l  proportions to 
accord with observed average s k i l l  d iffe ren tia ls . This is because part 
o f the observed d iffe ren tia ls  could be accounted fo r by trade union 
power, product market power and other variables. I t  is  the ' competitive' 
s k il l  d iffe ren tia ls  that are estimated.
Despite the fact that the authors find that the market power and 
trade union variables make no sustained sign ificant contribution to 
explaining average hourly earnings across manufacturing MLHs and across 
the sub-set o f engineering MLHs, some doubts remain about these results:
( i )  the correlation matrix is  not examined, ( i i )  the variable representing 
plant size is not very sa tis factory ' ' ,  ( i i i )  s k i l l  structure and aspects 
o f payment systems are themselves the çutcome o f bargaining processes,
( i v )  other, equally va lid , complex functional forms are not tested and
(v ) the comparison o f coe ffic ien t estimates fo r s k il l  d iffe ren tia ls  and 
payments premia with to ta l average e ffe c ts  derived from actual observa­
tions is  incorrect.
On balance, given the supporting evidence o f the loca l labour 
market studies, the above quoted conclusion o f Hood and Rees would seem 
to be the most acceptable one (although they do not give results for 
engineering MLHs alone). As in the case o f time series econometric 
analysis, although there is  scope fo r  more rigorous empirical work 
subject to improvements in data, i t  remains that the relationship between 
wage d iffe ren tia ls  (and changes in wage d iffe ren tia ls ) and re la tive  scarcity 
o f sk ills  is a tenuous one. Even i f  supply were highly responsive to 
wage adjustments, the process o f wage determination in engineering is 
such as to discourage the use o f th is device to eradicate shortages within 49
(49) Plant size is  taken as average establishment size among those 
establishments with 25 or more employees.
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the period o f a trade cyc le .
2.6 Conclusions
The three main concerns o f th is chapter have been as follows:
( i )  to explore the potentia l value o f manpower stock-flow 
accounts in modelling labour markets and to identify 
problems in designing and constructung accounts fo r  
engineering craftsmen;
( i i )  to review the evidence on the deployment o f engineer­
ing craftsmen using where possible the accounting framework 
and to  consider the relationship between changes in 
wages and resource flows ;
( i i i )  to iden tify  the scope fo r model-building, given the 
data currently available and bearing in mind the 
focus o f manpower po licy .
Some concluding remarks have been made at the end o f each previous 
section and so only the most important general points w i ll  be made here 
under the three items given above.
2.6.1 The accounting framework and data
The notion o f a set o f manpower accounts is  a simple one but there 
are problems in defining appropriate population states and then estimating 
the corresponding stocks and flows between them which are by no means 
t r iv ia l .  In Chapter 7 we shall find that there are additional conceptual 
d if f ic u lt ie s  to be faced before using the accounting system in -cost- 
benefit analysis. For the present, however, we conclude that the con­
struction o f an accounting system puts the analysis o f a labour market 
on a more rigorous le v e l. Not every item identifed in the system need 
be the subject o f extensive data collection  to improve the current 
estimates or requires detailed research on its  determinants. The accounts 
provide an invaluable guide as to  where both these a c tiv it ie s  should 
concentrate bearing in mind the d if f ic u lt ie s  o f obtaining re liab le  flow 
s ta tis tic s  and the direction o f manpower po licy. As a base fo r  formal 
model-building the accounting system inevitably provokes ideas fo r
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estimating simple s ta t is t ic a l models o f manpower flows. A priori the 
s ta b ility  o f the parameters fo r  major parts o f  the Population Accounting 
Matrix and the Engineering Craftsmen Matrix is  open to question. So 
also is  th eir economic significance. This suggests that fo r the engin­
eering cra ft labour market i t  would be best to  focus upon particularly 
important flows fo r  which we have data and study the determinants o f these 
econometrically rather than seek to simulate the pattern o f stocks and 
flows by using a mechanistic model. Certain parts o f the system w i l l  
no doubt always be dealt with by using parameters set in the ligh t o f 
past ratios o f flows to stocks but the ob jective is to reduce th eir 
number to  a minimum compatible with the balance o f approximation in 
other areas o f modelling work.
2.6.2 Features o f the engineering manpower flow system
It  is  not possible to construct a set o f  demographic accounts 
in which flows o f people in to, within and out o f the engineering industry 
are cross-c lassified  by occupation and whose variations can be analysed 
over, say, a ten year period. However, in the case o f the labour market 
fo r sk illed  engineering trades there is  a host o f information which 
can be used to form an overall view o f the working o f the market. This 
information is  not generally available to the same extent and in the 
same form fo r other industries, nor fo r engineering does i t  contain 
many long s ta t is t ic a l time-series amenable to  econometric analysis.
What emerges from the occupational m obility data, available at 
the time the analysis was conducted, is  the great d ifficu lty  in ob ta in  
ing iCal insigh ts, which w ill  help in modelling flows, from a co llection  
o f ad hoc surveys. The information is o f in terest; i t  may h igh light, 
as in the case o f  the much more detailed MacKay study, what appears to 
be a sign ifican t malfunctioning o f the labour market, but in order to  
appreciate the way in which the market is tru ly  evolving there is  a
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desperate need fo r  a regular m obility survey adopting consistent class­
ifications. S ta tic  impressions o f  the mobility pattern during an ad hoc 
period or aggregating across many years, as in the co llection  o f training 
and work h is to r ies , could alone lead to  a misreading o f the situation.
The three sets o f manpower accounts constructed in section 2.3 
e ffe c tiv e ly  summarise our knowledge o f national flows a ffectin g  the 
labour market fo r  engineering craftsmen. Using EITB data we have managed 
to put some flesh  on the bones o f the accounting skeleton presented in 
section 2.2. Differences in flow magnitudes and s ta b ility  led to questions 
about the determinants o f flows and the impact o f manpower policy on 
the flow system. These were explored in the ligh t o f lo ca l labour market 
evidence on mobility and wages, and national data on wage re la tiv it ie s  
and econometric studies o f the wage structure. In seeking an explanation 
o f the phenomenon o f downward occupational mobility we concluded that 
product market features need to be taken into account when studying 
differences in  wages between plants and industries and that the operation 
o f wage bargaining w ill  tend to  d iffu se changes to the wage structure 
in itia ted  by responses to  imbalances in  the labour market fo r  sk illed  
labour. Thus i f  wages are insensitive to re la tive  demand and supply, 
the supply responses observed in  the market w i ll  r e fle c t  perpetual dis­
equilibrium against a background o f broad cyc lica l fluctuations.
I f  higher-paying plants, especia lly  found in vehicles but also 
in other sectors, are absorbing sk illed  men from other parts o f the 
industry and yet not’ employing them as sk illed  then an industry-wide 
misallocation o f manpower resources is  produced. I t  is  doubtful 
whether the benefits to those firms from employing 'overqualified ' 
people outweight the costs to the industry as a whole but we have no 
means of assessing this adequately.
As regards the potential m obility o f sk illed  workers between
engineering and the rest o f the economy, the wage structure again 
seems not to be particu larly favourable from the point o f view o f 
attracting sk illed  men into major parts o f engineering or retain ing 
them once employed there.
Combined with other information about the earnings o f men 
manual workers over a longer period, the figures for sk illed  men 
suggest that fo r the past decade or so the engineering sector except for 
vehicles has paid its  sk illed  workers a b it  above average but s ig ­
n ifican tly  less than have certain  other manufacturing industries.
On the basis o f these remarks about mobility and the wage 
structure i t  might appear that we are poised ready to support a po licy 
o f allowing wage d iffe ren tia ls  to widen in favour o f the sk illed  
craftsmen re la tiv e  to sem i-skilled in engineering. From the point o f 
view o f supply management th is is  not necessarily desirable however.
In this respect the problem with the engineering wage structure may 
derive more from the existence o f  large inter-plant d iffe ren tia ls  
than from too small intra-plant s k i l l  d iffe ren tia ls . This raises 
important issues o f government policy towards wages in recently national­
ised or partly rescued engineering firms. On the one hand, wages in 
mechanical and e le c tr ica l engineering are not particularly high re la tiv e  
to the rest o f the economy so reducing wages in higher-paying plants 
(notably in vehicles) may lead to a net loss o f sk illed  supply to  
engineering as a whole because the gain from a better a llocation  within 
engineering is o ffse t by the loss o f men to other industries. On the 
other hand i f  there were to  be a net gain , i t  is  not se lf-ev iden tly  
fa ir  to workers employed outside government supported plants, that 
some o f these plants should continue to pay high wages previously 
sustained by co llec tive  bargaining against a background o f buoyant, 
o ligop o lis tic  product markets dominated by domestic suppliers.
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The need fo r  a ltering r e la t iv it ie s ,  however d if f icu lt  this may 
be in practise, does not follow then merely from the fact that sk illed  
labour is  being misallocated. I t  depends on the state of demand fo r  
labour. Since 1966 cra ft employment in engineering has declined. In 
other words, just as the EITB was getting into gear the labour market 
situation began to change very s ign ifican tly . Had demand remained at 
fa ir ly  high levels , the consequences o f the pattern o f mobility described 
above could have been most pecu liar. In e f fe c t , the EITB would have 
found i t s e l f  encouraging the industry to train its  way out o f a major 
problem caused by the structure o f  wages. Some would say i t  is doing 
this anyway. The review o f evidence on management decision-making 
given in the following chapter suggests that the state o f manpower 
planning has le f t  much to be desired. So we find that firms are reluctant 
or unable both to use the wage structure to influence the supply o f 
sk illed  labour and to plan su ffic ien tly  fa r  ahead to solve the shortage 
problem by investing heavily in apprentice training.
2.6.3 The present scope fo r model-building
The importance o f apprentice recruitment as seen in the responses 
o f manpower agencies and firms to  the market situation outlined above 
and the fact that we are fortunate enough to have regular annual estimates 
o f recruitment flows fo r d iffe ren t engineering industries suggest that 
this is probably the most fru it fu l area in which to begin the modelling 
o f the manpower flow system. This does not imply an acceptance o f the 
view that this is  the only flow which manpower agencies need bother _  
to  control. I t  re flec ts  the fe e lin g  that, whilst other flows are 
important and should not be ignored, i f  the recruitment o f new trainees 
is the preoccupation o f policy-makers, then given the scope fo r  more 
rigorous empirical work on the market determinants o f this flow and the 
lack o f previous analysis i t  would be worthwhile to concentrate our
model-building a ctiv ity  upon this area.
Supported by the review o f studies o f the wage structure given 
in section 2.5, we shall assume degrees o f short-run exogeneity o f 
wages rela tive to the markets fo r engineering craftsmen and apprentices 
which enable us to pursue the estimation o f resource flow equations 
rather than price equations. This does not rule out future work on 
the wage structure but, given the data problems and the poor performance 
o f models previously estimated at th is le v e l o f aggregation, the develop­
ment o f such models and their in tegration , where appropriate, within 
a simultaneous system is given a lower p r io r ity .
Finally there arises the matter o f the regional dimension. Here 
also we shall leave a major topic fo r  future research. The data at the 
regional le v e l is  now more abundant and existing data sources are receiv­
ing more attention.^50 51^ Nonetheless i t  is  s t i l l  the case that the man­
power stock and flow data used in  th is chapter is not generally available 
cross-classified  by region. Nor would the comparisons o f earnings from 
the New Earnings Surveys bear a disaggregation by region as w e ll as 
occupation and industry. Some steps have been taken to investigate the 
operation o f the sk illed  labour market in d ifferen t regions but they 
su ffer  from lack o f data particu larly  on employment levels by s k i l l  and 
y ie ld  somewhat inconclusive results based only upon s ta tis tics  on vacancies, 
unemployment and earnings r e la t iv it ie s .^
(50) See, fo r example, the estimates o f engineering earnings and 
hours fo r f it te r s  and labourers during the period 191*4-68, 
constructed by Hart and MacKay (1975) from the records o f the 
Engineering Employers' Federation.
(51) See, fo r example, Evans (1974)
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CHAPTER 3 MANPOWER DECISION-MAKING AND THE CRAFT EMPLOYMENT
SITUATION IN ENGINEERING
3.1 Introduction
The previous chapter investigated the evidence available at the 
national and loca l labour market leve ls  on the m obility and deployment o f 
engineering craftsmen. I t  was decided to concentrate subsequent analysis 
upon the determinants o f the flow  of young people in to apprenticeships in 
the engineering industry. Before doing so however we wish to assess the 
state o f economic decision-making by firms and its  impact upon labour 
market responses and the operation o f active manpower po lic ies  at the 
national le v e l. We review the evidence on firm  decision-making in  section 
3.2.
Having studied the manner in which firms altempt to coordinate 
decisions about d ifferen t resources, especially manpower, we turn to the 
experience o f the industry as regards output, investment and employment 
since 1963, the f i r s t  year fo r  which we have the L7A occupational survey 
giving numbers o f sk illed  craftsmen employed. The econometric analysis 
of section 3.3 captures not only the outcomes o f decisions by engineering 
firms but the fu l l  market response to changes in demand, in so fa r  as 
supply fluctuations are also an important determinant o f employment changes. 
The section deals f ir s t  with the general trends in output, investment and 
craft employment, then with a formal but simple model o f demand for 
craftsmen and fin a lly  with the relationships between the employment o f 
craftsmen and cra ft apprentices and the recruitment o f new apprentices.
The market outcome, in terms o f the pattern o f  shortages and surpluses 
generated during the past two decades, is reviewed in section 3.4 at least 
as far as the data on vacancies and unemployment w ill  permit. The question 
o f the importance of shortages o f manpower in lim itin g  output as opposed 
to shortages o f materials, plant capacity or finance and the state of 
product demand is  taken up in section 3.5. Some concluding comments
I
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are made in section 3.6.
3,2 Economic Decision-Making and Active Manpower Po lic ies
In the course o f the la te 1950s and early 1960s there 
was much discussion about the inadequacies o f both the quality and 
quantity o f industrial training. This situation in so fa r as i t
contributed to shortages o f manpower and low productivity was considered 
to be an important factor in the poor growth o f B ritish  industry.
Furthermore the lack o f  satisfactory training opportunities,through 
which the aspirations o f school-leavers might find th e ir  expression 
in employment fu lly  suited to th eir a b il it ie s , was also seen as cause 
fo r  concern.' ' 'The resulting situation has been admitted on a l l
sides to be unsatisfactory but not to have within i t  the seeds o f its  
(3 )own so lu tion .' The pace o f technological change was expected to 
require the continual development o f new sk ills . Existing fa c i l i t ie s  
fo r  and the organisation o f train ing and retraining would prove to be 
increasingly inadequate both in terms o f securing an appropriate s k il l  
mix in the supply o f labour to industry and in providing individuals 
with opportunities to adapt to changing employment conditions. The 
imminent increase in school-leavers (due to the sudden post-war increase 
in births) requiring f i r s t  jobs in the early 1960s, despite the 
m itigating e ffects  o f  the expansion o f fu ll-tim e educational opportunities, 
was a further spur to action.
In contrast to a certain amount o f general agreement prior to the 
introduction o f the 1964 Training Act (which occurred near to the beginning 
o f the boom leading up to 1966), in recent years there has been considerable
(1 ) See, for example, Williams (1957); ' Industrial Training: Government 
Proposals'. Cmnd. 1892, H.M.S.O. (1962); Williams (1963) and 
Wellens (1963).
(2 ) ' Training fo r S k i l l1 23 (Carr Report), Ministry o f Labour, H.M.S.O.
(1958).
(3 ) Marsh (1965), p.174
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criticism  by industries saddled with poorly organised Training Boards, 
by firms (especia lly small ones) feeling that the levy-grant system 
affects them unfairly and by educationalists who saw the influence o f 
industrial training upon technical colleges and colleges o f further 
education as tending to  undermine their broader educational purpose. 
Some economists have a lso taken a particularly jaundiced view o f 
the developments. For example, McCormick and Manley (1967) and Lees 
and Chiplin (1970) argue that the Industrial Training Act ignored the 
important economic d istinction  between spec ific  and general training 
made by Becker (1964) and the implications i t  has fo r the financing o f 
training and particu larly  fo r  the sharing of costs between firms and 
individuals.
Much o f the critic ism  from economists has been motivated by a 
fa ir ly  competitive view o f how the labour market could work, even i f  
i t  does not actually do so. They take as read the actual features o f 
decision-making by participants in the labour market but assume levels 
o f information, analysis and economic ra tiona lity  which appear to con­
trad ict the few thorough research studies available and the bulk o f 
casual observation. The ju stifica tion  fo r such assumptions is  that 
the situations they desire are achievable i f  not currently operative.
The force o f argument against centralised manpower agencies has been 
that they have tended not to create the appropriate environment fo r 
optimum economic decision-making but rather have attempted to coerce 
the market into achieving outcomes which the agencies thought desirable. 
Hence they have in terfered  in decision-making d irectly . The coercion 
in the British context has been achieved by a lterin g  the balance of 
financial incentives at the firm leve l in favour o f more expenditure 
on training than would otherwise have occurred. Whether or not firms 
have responded to th is  change is  arguable in some industries and for
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some types o f firm  and training but the aggregate e f fe c t  has undoubtedly 
been to raise the le v e l o f tra in ing expenditures (and, i t  is  also 
claimed, the effectiveness or quality o f training given ). Aside from 
these apparent e ffe c ts  o f train ing po licy , Hartley (1976) is extremely 
septical about the reasons fo r  the existence o f tra in ing boards. He 
explores the possible ways in which past and present government train­
ing policies may have been sub-optimal. However, his willingness to 
entertain these hypotheses is  in strik ing contrast to his reluctance 
to judge whether or not they are rea lly  lik e ly  to be important. This 
can be explained by the fact that he seems to have no model o f the actual 
behaviour o f the labour market in mind but only a neoclassical abstraction 
together with a certain number o f recognised 'problem areas' such as 
imperfect cap ita l markets. Finding no clear economic rationals fo r 
the present system he explores, rather loosely, some possible models 
from the economics o f p o lit ic s  and bureaucracy by which the birth and 
continuation o f the training boards can be explained.
Those who support the setting up o f the train ing boards argue that 
the creation o f the • appropriate decision-making environment could not have 
been done merely by propaganda revealing to firms wherein th eir best 
interests lay. The experience o f the 1950s was an adequate testimony
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to that. There was a need tor shock therapy. In the business environment 
the most easily administered shocks are essentia lly financial. However 
the intention was not to impose yet another arbitrary burden upon 
management. The system should seem to o f fe r  (indeed genuinely o f fe r ) 
rough justice at least. Justice was to be administered in the national 
interest and hence that o f  the nation's business enterprises to those who 
trained badly and above a l l  to those who simply 'poached'. The last 
expression embodied one o f the most dubious concepts to gain currency 
throughout industry and government c irc les  and was enshrined in the 
Industrial Training Act o f 196*+ as the th ird o f its  major objectives: 
the equitable distribution o f tra in ing costs among firms. Devoid o f 
economic content as th is notion is ,  i t s  association with the rea l economic 
e ffects  o f under-training in general gave to  an essentially moral 
judgement a pseudo-economic guise. The natural reaction to the question 
how do we make industry train more, was to make those who don't train 
at a l l  or very l i t t l e  do their ' f a i r  share'. Among those who favoured 
this attitude were understandably the large companies who were supposed 
to be training fo r themselves and.the poachers.
Thus the perfectly  respectable economic arguments fo r some 
interference in the labour market were submerged in the argument about 
the basis on which this interference should take place. This was s t i l l  
apparent from the discussion document Training for the Future (Department o f 
Employment, 1972a) and the White Paper, Employment and Training:
Government Proposals , leading to the 1973 Employment and Training Act. *(i)
I f  firms persistently run into periodic shortages then there are 
lik e ly  to be three main causes:
( i )  firms f a i l  to plan ahead;
( i i )  firms plan badly ancj had they been able to predict their
supply and demand situations more sa tis factorily  they would 
have augmented recruitment and training to some extent;
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( i i i )  firms forecast future supply quite well but find  i t  
uneconomic to meet the fu ll  extent o f the expected 
shortages through training.
Po licies aiming to avoid future manpower bottlenecks w i l l  respond 
to the f ir s t  two situations by promoting manpower planning as a desirable 
activ ity  fo r each firm. They may also provide better information about 
national and lo ca l labour market situations in the form o f aggregate supply 
and demand forecasts based on the most lik e ly  development o f the economy 
and through advanced warning to firms in the local labour market o f 
impending expansion or contraction o f loca l firms, the entry o f  new firms 
and changes in population and educational trends etc.
The essentia l economic rationale fo r an active manpower policy 
(implying interference in the operation o f the labour market in  a more 
direct way than by simply providing information and advice) derives from 
the third case above. Investment in training as an economic decision is  
subject to the same basic considerations as other forms o f investment made 
by firms. From the firm 's point o f  view i t  may therefore be a re la tiv e ly  
poor investment in certain situations. Thus the forward-looking firm may 
quite rationa lly  choose not to avoid an expected shortage. However from
an industry-wide or national point o f view the sum of many rational decisions
(4 )by firms may not amount to an optimal policy. The problem is  to 
determine when th is is lik e ly  to be the case and, under such circumstances, 
to what extent the relevant manpower agency should adjust the supply o f
labour through the various means at its  disposal. Much needed cost-benefit 4
(4 ) This w i l l  arise fo r  example i f  firms curtail training due to the l ik e ­
lihood o f trained employees leaving the firm to work elsewhere. A 
vicious c ir c le  may result due to the fact that as firms reduce training 
the lik lihood o f losing the employees they do train w il l  increase - this 
further discourages training because o f the risk o f loss o f investment. 
Other factors o f course tend to  mitigate this e ffe c t. Economists would 
normally distinguish between 's p e c if ic ' and 'general' train ing in 
analysing training investment and the mix o f the two received by the 
indiviual w i l l  a ffect his job changing. Thus potential mobility as 
perceived by firms, bearing in mind such factors as geographical location, 
pension rights and family circumstances, may a ffect th e ir  decisions about 
financing the general training o f employees (Oatey, 1970). Similarly an 
'investment h istory' o f sp ec ific  training might ju stify  supporting general 
training since the employee's incentive to collect the continuing returns 
o f his sp ec ific  sk ills  w i l l  probably be high.
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analysis would shed ligh t on these questions but currently the data on 
labour costs preclude satisfactory work in this area fo r many s k ills .
In Britain the situation re flec ts  a l l  three elements: a fa ilu re 
to plan, poor planning and the existence o f  ex tern a lities . Various 
pressures led to the Industrial Training Act in 1964 and the economic 
rationale, then as now, fo r the system o f industrial training boards 
was not particu larly clear from government statements. Nonetheless 
there was a consensus about the need to improve management systems 
handling the decisions to tra in  and tra in ing i t s e l f .  The extent to 
which most non-economists distinguish between the benefits to be 
gained from firms béing encouraged to fo llow  their own best interest 
(by showing them where this la y ) and the broader interests o f  the industry 
or the national economy appears to have been restricted  to the attitudes 
towards 'poachers'. I f  particu lar firms refused to  do what was for 
their own good as perceived by training board assessors then they would 
be penalised fo r not doing th e ir  duty by the industry. The idea o f 
grant as carrot and levy as s tick  was much vaunted because at least 
there was a carrot and carrots were good fo r  you. However the patern­
a l is t ic  ju stifica tion  for the system begins to wear a l i t t l e  thin i f  
there is a persistent refusal to take the carrot. By far the most 
audible scream o f anguish came from small firms and was magnified via 
the Bolton committee, reporting in 1971.
Managerial theories o f the firm suggest that planning and decision­
making are complex a c t iv it ie s  which are not costless and various managerial 
u t i l i t y  functions may be advanced to explain why some firms appear not 
to aim to maximise recognisable function o f p ro fits . There is  presumably 
always some sense in which any planning fa ilu re may be thought to stem 
from perfectly  rational a c t iv it y ,  a lbeit based on a rather singular 
u t il ity  function or exceptionally d istorted information.
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Following the managerial theories are behavioural theories which 
almost complete the s lid e  from apparently testable statements such as 
'firm s act to maximise p ro fits ' in to metaphysical assertions such as 
'firm s consist o f co llections o f sa tis fic in g  individuals'. Although 
these theories do y ie ld  rich insights, the approach taken below may be 
described as follow ing a 'common sense model' in which the fact that 
firms complain readily o f shortages is taken to imply that they would 
p re fer to avoid them (although not always i f  i t  means raising wages to 
do so). Thus, whether or not departmental managers act as cogs in a 
p ro fit  maximising machine or sa tis fic e  on several fronts, the procedures 
which they adopt in planning recruitment and training are o f interest 
and caveats about the possible ra tiona lity  o f a lack o f planning w i l l  
be omitted.
In the remainder o f this section we review the evidence available 
on certain features o f  current decision-making on the demand side o f the 
labour market, with special reference to the engineering sector and to the 
recruitment o f young entrants to employment.
Decision-making by the firm
As regards the decisions made by firms we are fortunate in that 
studies by the Ministry o f Labour (1965), MacKay et a l .(1971) and the 
EITB (1971, 1972) deal largely with the engineering industry.
Not un til the la te r  part o f the 1960s is there evidence of firms 
undertaking 'manpower planning' in response to the experienced shortages. 
'On the one hand there is a persistent shortage o f sk illed  workers; on 
the other a hand a dearth o f fa c i l i t ie s  fo r  training a new supply.
In 1965, a survey conducted by the Ministry o f Labour reported that 5
(5 ) Williams (1957), p.189.
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in the metal industries
' less than one in four o f a l l  firms approached said they 
had some sort o f manpower forecast for more than two years 
ahead, and only about one in fo rty  said that this covered 
a l l  categories o f workers. In a l l ,  about h a lf o f the firms 
said they did some kind o f forecasting but in the majority 
o f cases, this was merely a one-year look ahead.' (6 )
With regard to a small survey o f firms with less than one thousand 
employees the Department o f Employment concluded that 'no example was 6
(6 ) Ministry o f Labour (1965), p.20.
\t
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found o f  comprehensive planning, with consideration given to future
plants during 1959-66 MacKay et a l (1971, p.329) report that 14 made 
no manpower forecasts, 30 did so fo r periods o f  less than one year 
(18 o f which related to three months or le s s ) ,  14 forecast for one 
year ahead and 8 plants fo r three years or more. F inally, in
not provide o ff-the-job  training fo r  a l l  th e ir  f ir s t  year craft
trainees in 1968-69, Lee (1972, p.252) comments that
'the formalized training schedules o f the Training 
Boards imply that the industria list possesses, or 
should be encouraged to develop, something called 
a "long-term manpower po licy". An entrepreneurial 
style is taken for granted with which our respondents 
seemed unfamiliar or which they judged inappropriate.'
Such partia l evidence indicates simply that the practice o f 
making even short-term manpower forecasts was not widespread. Inform­
ation about the quality o f  manpower forecasting and the uses to which 
the forecasts are put, and about the relationship between manpower and 
other aspects o f business planning is  even more lim ited.
MacKay et a l (1971, p.332) found that
'there was a less d irect relationship between 
forecasting arid recruitment than might have been 
expected . . . .  Normally . . . .  the personnel o ffic e r  
did not appear to in it ia te  advanced recruitment 
action primarily on the basis o f  manpower fore­
casts, as distinct from . . . .  other personnel 
records and the current notifications o f labour 
requirements from production departments.'
In practice 'plants with manpower forecasts tended to postpone recruitment 
action until near the time when additional labour needs arose, and i t  is 78
(7 ) D.E.P. Gazette, July 1970. The results o f a further survey o f 
firms 'known to be practising manpower planning to some extent' 
were considered to be 'encouraging' however.
demand and supply o f manpower. (7 ) In their, study o f 66 engineering
(8 ) The survey was conducted by the Engineering Industry Training Board
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d ifficu lt  to fin d  any major d ifference in behaviour on the part o f
those units which did not attempt any manpower forecasting, , < 9 > As
regards the fa c to rs  taken into account in preparing forecasts,
'The forward period over which manpower forecasts ran 
was usually determined by the length o f the order 
book' . . . .  'R ela tive ly  few plants attempted to predict 
product demand beyond th is point by reference to past 
trends and/or by e x p lic it  consideration o f developments 
in the economy as a whole' . . . .  'The forecasts usually 
assumed that current le v e ls  o f  labour productivity 
would hold in the future and did not make exp lic it  
adjustment fo r technical change and rationa lisation ' ..
'A further weakness in the preparation o f forecasts was 
that l i t t l e  account was taken o f labour wastage.
Usually the forecasting took the form o f estimating 
the future le v e l o f employment rather than calculating 
the recruitment necessary to achieve that le v e l ' .
On the links between manpower and other plans, in a survey o f
'major employing organisations in B rita in ' conducted by the Institute o f
Manpower Studies during 1970 i t  was noted that 'Manpower planning did
not generally figu re  largely in the general business plan. More o ften ,
i t  was seen as a subsidiary calculation designed to ensure that the
business plan could, in fa c t, be supplied with su ffic ien t employees.' ^
In the case o f apprentice recruitment MacKay et a l conclude that
'few  plants made manpower forecasts over a long enough 
period to rela te current apprentice-training to expected 
future needs. Moreover, those plants which did not 
use these to decide current intakes o f apprentices £and 
the number recruited was^ usually decided on the basis 
o f  some conventional rule-bf-thumb or in response to 
conditions currently ruling in the labour market or 
in  the plant i t s e l f . ' '
This last statement leads us to consider what the main influences were i f  
the decision to  recruit apprentices has not usually been the result o f a 
formal process o f manpower forecasting and planning. Before doing so,
(9 ) Ibid, p. 343.
(10) Ib ’ d, pp . 343, 329 and 331.
(11) Purkiss (1971) p . l l .
(12) Op. c i t . pp.340 and 327 respectively .
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however, we should point to major changes in the organisation and 
financing o f cra ft and technician tra in ing which took place in the 
la te r  part o f  the 1960s.
Of particu lar relevance to th is discussion is that the Engineering 
Industry Training Board, established under the Industrial Training Act 
o f 1964, proceeded to develop a scheme to encourage o ff-th e-job  training 
fo r  f i r s t  year cra ft and technician trainees. The scheme became fu lly  
operational in 1966-67 and from then onwards we would expect some changes 
in behaviour on the part o f firms in assessing their recruitment needs.
I t  is  d i f f ic u lt  to establish the amount o f  fu ll-tim e o ff-th e-job  
tra in ing o f f i r s t  year apprentices which took place prior to 1966, 
the fragmented evidence suggests that i t  was much less than in the
( 1 3  )
la te r  period. For example, Lee (1972, p. 243) notes that in an
enquiry conducted by him in 1961-62, involving day release students 
taking engineering courses at a Midlands technical co llege, out o f 
eighty-seven firms, 'fo r ty -s ix  trained boys completely on production 
work, allowing their experience (o r lack o f i t )  to be regulated more 
or less by the flow o f work coming into the firm .' Only twenty o f 
the remainder had o ff-th e-job  tra in ing fa c i l i t ie s .  I t  has been 
estimated that there were about 14,000 places for o ff-th e-job
(13) See fo r  example Williams (1957), Beveridge (1963), Marsh (1965) 
and Lee (1972). S ta tis tics  on the provision o f day-release 
opportunities fo r  apprentices are also lim ited prior to the 
co llection  o f information by the E .I.T.B . Beveridge (1963) 
reports that the Engineering Employer's Federation claimed 
that about seventy per cent o f apprentices under eighteen were 
sucject to day release.
The percentage o f a l l  insured boys under eighteen employed in 
the engineering industry who were given day release rose from 
50.6 in 1961 to 57.5 in 1965; ( S ta tis tics  o f  Education, 1961 
and 1965; Department o f Education and Science). This is  an 
indication o f the lik e ly  trend between those years in day release 
fo r apprentices (who form between f i f t y  and sixty per cent o f 
young male entrants recruited by the engineering industry). Later 
s ta t is t ic s , however, should be interpreted in the ligh t o f increases 
in o ff-th e-job  training for apprentices.
(14 ) Engineering Industry Training Board, Report and Statement of  Accounts 
fo r the period ended 31st March 1967  ^ pp. 3-4, H.M.S.0. (19b/).
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training in the engineering industry during 1965 compared to 24,000 
places by September 1966 and some 30,000 in 1968-69. The numbers o f 
f ir s t  year cra ft trainees under d ifferen t training schemes are given 
in Table 3.1 fo r 1966-67 to 1973-74. A further innovation by the EITB 
has been the introduction during 1969-70 o f the module training pattern 
to follow fu ll-tim e o ff-th e-job  training. This and the eventual 
extension o f  the scheme to include the re-training o f existing 
craftsmen in additional s k ills  w i l l  have a far-reaching e ffe c t upon 
the labour market for sk illed  manpower. Especially relevant in the 
context o f this section is  the redistribution o f the costs and benefits 
o f training over time fo r  firms and individuals. Approximately 85 
per cent o f  the 16,230 ce rtif ic a ted  cra ft trainees completing f i r s t  
year o ff-the-job  training in 1969-70 commenced module tra in ing.^^^
Not withstanding these important institu tional developments i t  
is reasonable to assume that fu ll-tim e off-the-job  training was received 
by a minority o f new apprentices fo r  most o f  the period 1951-65. Firms 
therefore benefitted from contributions to production during the f ir s t  
year o f the recru it's  tra in ing. Reference above has been made to the 
influence which current production and the present state o f  the labour 
market appear to have on the recruitment decision. In the survey 
conducted by the E.I.T.B. among 99 firms who did not provide o ff-th e -job  
training fo r  a l l  f ir s t  year c ra ft  trainees in 1968-69 and a further 
survey o f  50 firms (o f  sim ilar size to the 99 firms) who did so , the 
reasons given fo r recru iting trainees included 'As production demands'. 
Whilst there is probably some ambiguity^^^ in the interpretation o f
(15) E .I.T.B. Report and Accounts 1970-71, p.14.
(16) As indicated by the fa c t that one o f the firms who did provide 
o ff-the-job  training fo r  a l l  f i r s t  year cra ft trainees claimed to 
recru it according to 'As production demands'; Surveys o f  First Year 
Craft Training 1971, Part I I ,  Table 4, E.I.T.¥T (197l)
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th is  and other reasons given such as 'To maintain number o f craftsmen'
and 'To meet company needs (expansion)', 15 o f the 88 respondents in
the larger group o f firms claimed to recru it according to short-term
production requirements. There appears to be l i t t l e  s ta tis t ica l
information about the contributions to production made by apprentices
in the course o f their training. Indeed, the lack o f estimates o f the
costs and benefits associated with apprentice training, conducted
mainly on-the-job during the f i r s t  fifte en  years o f the period, makes
i t  impossible to use any other proxy fo r  an index o f apprentice costs
(17)
than some measure o f the wages paid to apprentices. No doubt the
contributions to production vary from firm to firm  according to the 
organisation o f training and the system o f production. In a recent 
study o f the costs o f tra in ing, the E.I.T.B. report that the contributions 
made by trainees on cra ft modules, measured as a percentage o f  the work 
o f  a sk illed  craftsman,ranged from n i l  to 60 per cent in th e ir  second
(17) 'No estimates are availab le o f the 'net costs' o f employing 
apprentices, and the d if f ic u lty  the investigator experienced 
in getting any information on th is point leads to the b e lie f 
that few firms have attempted to calculate in any adequate way 
the relationship between the apprentice's output during the 
fiv e  years o f training and the expense incurred by the employer.' 
(Williams, 1957, p.189).
The b e lie f  that ' i t  is  only during the last year or two that the
apprentice makes a net contribution to production, so that these
in a sense compensate fo r the losses incurred during the f ir s t
three y e a r s . . . . ' led many employers' . . . . to support
the long period o f apprenticeship, rather than any conviction
that a boy could not learn the s k ills  in a shorter tim e.' (Ib id , p.190).
As a result o f th eir investigations, however, the Donovan 
Commission concluded that ' in very many cases training plays 
only a secondary part in apprenticeship. What happens in practise 
is  that those engaged as apprentices are put on to "sk illed " 
work a fte r  a few weeks' elementary training, and from then on 
they are doing "sk illed " work just as much as any other sk illed  
worker'. Royal Commission on Trade Unions and Employers'
Associations. 1965-58. Report: pp.87-88; Cmnd. 3623, H.M.S.O.
(1968).
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(18)year and 25 to 85 per cent in th e ir  third year.' '
In addition to the current demand for sk illed  workers, MacKay 
et a l found that apprentice recruitment also took place on the basis 
o f a 'conventional rule-of-thumb'. At the same time, they point to the 
s ligh t account taken o f labour wastage • On the other hand the more 
recent E.I.T.B. surveys quoted above indicate that 'the main factor 
dictating the rate and lev e l o f  recruitment o f cra ft trainees is
the need to maintain the ex isting sk illed  labour force at a given
(19)le v e l in the face o f normal wastage.' I t  would seem to be the
case that where the expected loss o f  craftsmen does influence 
recruitment, only that part o f  i t  associated with 'normal' turnover 
and retirements is  taken into account, firms generally being over- 
optim istic about the a va ila b ility  o f additional supplies o f manpower 
in the future. I t  is  most lik e ly  that in view o f the lim ited information 
kept by firms about th eir employees, estimates o f normal wastage 
are seldom up-dated and the 'conventional rule-of-thumb' is established. 
S ta tis tica l models o f  the relationship between wastage and the 
completed length o f service distribution o f employees in a firm have
(18) See The Costs o f Training: A Preliminary Report, E .I.T.B . Occasional 
Paper No.2 (1972), p.18. The Board has now in itia ted  research to 
compare the module system o f  training with the trad itiona l system.
Whether any notion o f the productive work done by apprentices lie s  
behind the consolidated time rates o f junior male workers estab­
lished in the engineering Handbook o f National Agreements (1949) 
is  open to investigation . These rates were based upon that o f  the 
adult male f i t t e r  according to the age o f the junior worker. Two 
f la t  rate increases to the resulting junior scale since 1952 raised 
these rates and the agreement o f 1969 brought the 1949 percentages 
up to three or four per cent above the then de facto ratios (see 
Marsh,1965, pp. 149 and 312.).
Age 15 16 17 18
1949 agreement 22* 27* 32* 45
1965 26.9 32.6 39.1 54.1
(1949 plus f la t  
rate increases)
1965 agreement 30 35 42* 57*
19 20 21
52J 62* -3
63.9 75.75 > fu l l  rate
67*
J
80
(19) O p .cit., p.17
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been developed^2<"  ^ but during 1966-67 52 per cent o f craftsmen were 
employed in firms having fewer than 1,000 employees and with averages 
o f 21 craftsmen and 73 employees. For those employed in firms between 
100 and 999 employees (32 per cent o f a l l  craftsmen) the average 
number o f craftsmen (per firm employing craftsmen) was 68 with an 
average number o f employees o f 292 (taken over a l l  firms in the size 
group). Firms with 1,000 or more employees averaged 61*4 craftsmen
per firm employing craftsmen; a more promising sample on which to base
(21 )a s ta t is t ic a l analysis o f turnover.
This review o f some o f the studies and surveys which have touched 
upon the practice o f manpower planning in industry and, more particu larly, 
in engineering firms would seem to ju s tify  a model o f apprentice 
recruitment which adopts the following behavioural assumptions as 
being valid fo r the major part o f  the two decades.
( i )  I f  firms forecast th eir demands fo r  craftsmen, i t  is 
rarely su ffic ien tly  fa r  ahead fo r  them to adjust the 
recruitment o f apprentices in accordance with expecta­
tions about demand conditions in the early part o f the 
period when those apprentices begin to work as fu lly  
trained craftsmen.
( i i )  Current labour shortages appear to play a role in 
recruitment policy but this may be due to either 
the a b ility  o f apprentices to contribute to current 
production or to a longer term view o f training and 
the resulting net benefits to the firm . Not only 
have tigh t labour markets and high productive a c tiv ity  
tended to focus attention upon the lim its to growth
(20) See Bartholomew (1967), Chapter 6.
(21) Report and Accounts 1967-68, E .I.T .B ., Appendix C, Tables 4 and 5.
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due to  s k i l l  bottlenecks but at such times optim istic 
expectations about future levels o f a c t iv ity  are lik e ly  
to create the environment in which training is  seen 
as more pro fitab le and,furthermore,cash flow problems 
are less lik e ly  to  be a restriction  upon the manpower 
budget.
( i i i )  Where labour turnover is  monitored, a notion o f 'normal 
wastage' w i l l  influence the recruitment in firms having 
sizeable groups o f craftsmen. The circumstances 
surrounding the employment o f individual crafstmen w ill 
aggregate to more stable turnover patterns and moreover
the recruitment o f  apprentices is more lik e ly  to be a
, . (22)regular exercise.
A further factor in the recruitment o f apprentices to which 
frequent reference is made is  the operation o f trade union restrictions 
upon the ra tio  o f  apprentices to journeymen. Marsh (1965, p.104) notes 
that under the relevant Engineering Procedure the ra tio  o f apprentices 
to journeymen 'in  any workshop or d is tr ic t is  not to be subject to spec ific  
determination', 'although "recognised" proportions do ex ist by custom and
(22) 'The interm ittent demand fo r  recruits is ,  o f course, a re flection  o f 
the manpower structure o f  the firms themselves . . . .  An employer's 
need fo r  trainees depends on the overall 'establishment' of 
craftsmen which he tr ie s  to maintain . . . .  over a long period. When 
this number exceeds a certain "threshold", problems o f normal 
replacement caused by retirement, wastage e tc ., begin to arise 
fa ir ly  frequently. I t  makes sense, although i t  may not necessarily 
be seen that way, to think in terms o f a regular intake o f 
tra in ees .' Lee (1972), p.247.
In the E .I.T.B . survey mentioned above, 48 out o f 99 firms who 
did not provide o ff-th e -job  training fo r a l l  f i r s t  year cra ft 
tra inees, did not recru it each year; o f the 50 firms sampled who 
had adopted the Board's scheme, 18 did not recru it annually 
(op. c i t .  Part 2, Table 3).
practice, in some areas o f the country.' As in the case o f union reaction
(23)to the employment o f dilutees i t  is  extremely d if f ic u lt  to 
generalise about the existence o f  loca l restrictions upon recruitment 
during the period under study and whether or not the intake o f 
apprentices was s ign ifican tly  lim ited in practice by union pressure.
Certainly the ra t io  o f apprentices to craftsmen in plants varies
considerably and a major aim o f the Industrial Training Act was to
'spread the burden’ thought to be implied by an uneven distribution
o f apprentices among firms. In comparing the apparent e ffe c ts  o f the
1964 Act upon apprentice recruitment in engineering plants located in
Birmingham, Glasgow and three other Scottish areas, MacKay et a l show
that the number o f  apprentices employed by a l l  the Birmingham plants
as a percentage o f  the number o f sk illed  workers employed in those
plants rose from between 7.0 and 9.5 during 1959-63 to 11.9 in 1964
and 21.0 in 1966. This would involve considerable increases in the ratios
o f apprentices to sk illed  workers in some plants and i t  is  c learly
unlikely that union restrictions upon recruitment were operative in
the ea r lie r  period. Moreover, a comparison with the experience o f
plants in other areas leads them to investigate, f ir s t ly ,  the influence
o f differences in union policy with regard to d ilu tion , and the e ffects  o f
loca l labour market conditions, internal wage structures and occupational
structures required by the technology o f production, in determining the extent
o f upgrading sem i-skilled workers to sk illed  jobs in d iffe ren t plants;
and secondly, the e ffe c t  o f  such internal mobility upon apprentice
recruitment, quite apart from the existence o f union restrictions
upon apprentice ratios per se. However, 'the volume o f  internal
mobility is  lim ited , there is a port o f  entry at every le v e l o f s k il l ,
(23) See, fo r  example, Hall and M iller (1971) and MacKay et a l (1971 
Chapters 10-11).
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and such internal mobility as does occur is subject to few formal 
rules. Nor is  there any indication that managements'prerogatives 
in this f ie ld  are being seriously challenged by unions.' From
the study o f the above labour markets i t  appears to be the case that 
union restrictions are not important determinant o f apprentice 
recruitment by the engineering industry. Williams (1963, pp.4-5) 
reaches the conclusion that
'contrary to widely held views, the shortage o f sk illed  
workers is not due either to the reluctance of boys to  
tra in , nor to the embargo put by trade unions on the 
number o f apprentices a firm  is allowed . . . .  though 
unions retain their right to ration the number o f 
apprentices i f  they think the employment situation 
warrants i t ,  th is right is  now rarely used.'
With regard to short-run increases in the supply o f sk illed  
labour through upgrading sem i-skilled workers, MacKay et a l conclude 
that even in the case o f the Birmingham area, where there were acute 
shortages o f sk illed  labour, upgrading occurred infrequently and 
this probably stemmed from a wage-structure favourable to sem i-skilled 
workers (and a cause o f downward occupational mobility among sk illed
workers) and the 'in a b ility  o f on-the-job training systems to tra in
(25)semi-skilled workers for most sk illed  jobs,' rather than from
institu tional restrictions.
The supply o f sk illed  workers therefore appears to be la rge ly  
determined by the training o f apprentices and the scope fo r increasing 
the supply in the short-run through upgrading is extremely lim ited.
Finally we consider the relationship between current manpower 
shortages and the pace o f ca p ita l-sk ill substitution. In Chapter 5, 
i t  w ill be assumed that the rates o f labour-saving technical progress 
and capita l accumulation are exogenously determined. American evidence
(24) Op. c i t . ,  p .323.
(25) Op. c i t . ,  p .322.
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at the plant le v e lv '  suggests that where wage costs were taken into 
account in making investment decisions, this was usually in terms o f a 
standard wage rate unadjusted fo r  differences in the s k i l l  required to 
operate a lternative types o f cap ita l equipment. In assessing the 
output per unit o f operating time, standard learnings curves were 
used ( i f  at a l l )  and productivity calculations based upon an 
'id ea l worker' tended to over-estimate the capacities o f  the ordinary 
production worker. As regards maintenance and repair costs these 
were usually only estimated for large projects and took no account 
o f shortages o f sk illed  men required. Thus in those cases where 
wage standards were employed, these did not d iffe ren tia te  according to 
s k i l l  and varying labour market conditions. The institu tiona l aspects 
o f the process o f search fo r innovation and the discovery o f new techniques 
( i . e .  movements along the ex isting production function and sh ifts in 
the production function respective ly ) tended to diffuse the potentia l 
influence o f re la tive  labour scarc ities  upon investment decisions. In 
particular where the innovative process was governed by the manufacturer 
rather than the user o f capital goods, the results were less a ffected  
by specific labour market conditions due to the manufacturer being less 
w ell informed about such matters and the need to standardise equipment 
across firms, industries and regions.
Turning to this country there is very l i t t l e  published evidence 
on the relationship between technological change and labour market 
behaviour. The only studies o f  d irect relevance would seem to be 
those conducted fo r the E .I.T .B . by the Science Policy Research Unit 
at the University o f Sussex, prim arily into the e ffe c ts  o f changing
(26)
(26) Piore (1968).
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technology upon manpower requirements. In their f ir s t  report they 
conclude that
'the research team has accumulated a considerable amount 
o f non-reproducible "evidence" to suggest that over 
the long-run the reverse o f  this assumed relationship 
may be equally important . . . .  new manufacturing 
technologies are conditioned to an unknown extent by 
the current and expecte^^tu re supply conditions 
in the labour markets.'
On the other hand a second study concluded that:
"During the course o f  our recent discussions in 
the UK engineering industry, only one case where 
the diffusion o f a technological change had been 
stimulated by labour-market conditions was 
mentioned: this was the stimulus given to the 
use o f press forgings as a substitute for 
hammer forging in the Second World War arising 
from the shortage o f sk illed  male hammer 
operators and the a va ila b ility  o f women workers, 
who could reasonably be trained fo r the less 
sk illed  an^gless fearsome work o f press 
forging. '
Whether or not, on closer examination, we find a similar 
situation to that reported by Piore in which only rather general 
labour market trends a ffec t the pattern o f technical change has 
obvious implications fo r manpower forecasting.
A further point is  that economic studies o f investment
behaviour at the firm and industry le v e l have not usually attributed 
much importance to the treatment o f the labour market in formulating 
econometric models. Where labour cost-variables have been included, 
the s ta t is t ic a l significance achieved has been poor. Nor has the 
estimation o f in ter-related  factor demand systems by Briscoe and Peel (1974), 
using U.K. manufacturing data, yielded sign ificant coefficien ts on factor 
price r e la t iv it ie s  in the capital equations.
(27) Bell (1972), p.92.
(28) Senker and Huggett (1973). Further research also supported by the 
E .I.T.B . is in progress.
(29) See Jorgenson (1971),
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3 .3 The Employment and Training o f Craftsmen in D ifferent Engineering 
I ndustries.
3.3.1 Output, investment and employment trends.
A detailed analysis o f the performance o f  the British engineering
sector p a r t ic u la r ly  since 1963 is  given in Wabe (1977). In
this sub-section we shall just summarise the growth patterns o f output,
capita l investment and cra ft employment occurring between 1959 and 1973
(30)
in the 15 groups o f industries comprising the sector.
F ittin g  exponential trends to the output series gives the
results shown in Table 3.2. The fastest growth rates recorded fo r
the period 1959-73 were those fo r  electronics (7.3 per cent per
annum), insulated wires and cables (6 .4 ), instrument engineering (5 .3 )
and other e le c tr ic a l goods (5 .0 ). A l l  trends were sign ificant at
the one per cent le v e l with the exception o f machine to o ls , a ircra ft
and hand too ls , bolts etc. The trend fo r  other vehicles (which
includes motor cycles and railway stock) was strongly negative. As
_2
regards the evenness o f production growth, the R s ta tis tics  fo r the 
trend regressions o f 9 o f the 15 industry groups were 0.8 or more.
Occupational data has only been availab le from 1963 so production 
trends to compare with the figures on cra ft employment have been 
estimated fo r  1963-73. During this period the leading industry, 
e lectron ics, has expanded even more rapidly but fo r most other groups 
growth has been about the same (EIGs 2, 4 and 10) or rather less 
(EIGs 3, 5, 6, 9 and 11) than that recorded fo r  1959-73. E lectrica l 
machinery and other metal goods jo in  the industries with rather weak 
trends. A ircra ft declined more rapidly and other vehicles less so.
(30) See Appendix 4.
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The role o f the craftsman in the production o f engineering 
goods during 1963-73 declined markedly. Where employment in a 
particular sector increased, as in industrial plant and s tee l work, 
electronics and motor veh icles, the growth in sk illed  labour force was 
only a fraction  o f the growth in  output. In electronics the rate o f 
increase o f  craftsmen was less than a tenth o f the production growth 
rate. Skilled employment in industrial machinery, whose output 
grew re la tiv e ly  strongly, suffered a sustained decline o f  about 2 per 
cent per year. The three industries with faster rates o f  reduction 
o f sk illed  manpower than th is were e le c tr ica l machinery (with no 
sign ificant output trend) and the two main declining industries 
a ircra ft and other vehicles, the last recording a rate o f  -8.5.
Employment trends were generally less sign ificant than the corresponding
—2production trends with R reaching 0.8 in only three cases (the 
three fastest declining groups).
Why did these developments in cra ft employment take place 
despite an expansion o f engineering output which, whilst not impressive 
by international standards, was nonetheless significant? Increases in 
labour u tilisa tion  and the substitution o f capital fo r  labour are 
the general phenomena usually advanced to explain such changes. Sub­
stitu tion  between d ifferent types o f labour using the same capital has 
received much less attention. Fully satisfactory measures o f these are 
extremely d if f ic u lt  to construct at the EIG leve l o f aggregation. Taylor 
(1974) has been the most thorough o f the authors who have attempted to 
estimate rates o f labour u tilisa tion  but his 'peak to peak' method is 
suited only to  a short-run, i . e .  cyclical,treatment. There are no 
methods o f estimation which measure changes in labour u tilisa tion  
independently o f strong assumptions about the labour-saving extent o f 
new investment and the rates o f  capita l usage observed at peaks in the 
output per man tim e-profile . Without freezing the technology o f an industry 
this would indeed be impossible. Added to these problems there is ,  at the
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detailed le v e l,  too l i t t l e  disaggregate occupational, investment and 
capita l stock data on which to  base even a 'peak to peak' method o f 
estimation. Attempts have been made by Evans (1974) on the basis of 
the output-employment p ro file  fo r  d iffe ren t sk ills  from 1963 to  1971 
but this was only a very ten tative exercise.
I t  is therefore almost impossible to sustain the distinction  
between increases in labour u tilisa tion  and capital-labour substitution in 
present empirical work: we can however investigate what has been happening 
to the capita l employed. Bosworth (1974, p.189) has described the 
construction o f MLH estimates o f cap ita l stock based on disaggregating 
the p-rpetual inventory estimates fo r  'engineering 
and a llied  industries' according to MLH proportions o f to ta l fu el 
consumption fo r  the group. They were then used in cross-sectional analysis 
o f production functions fo r engineering MLHs. Comparison o f the results 
fo r  d ifferen t periods was achieved by adjusting the aggregate capital 
stock figu re , before the MLH allocation  was made, by the cap ita l usage 
series (based on fu el consumption) constructed by Heathfield (1972a).
Apart from the obvious objection that the resulting figures measure an 
output o f cap ita l services by one o f the inputs to that process, the 
fuel consumption data do not in fa ct re fe r  to production alone. Nor 
are there, fu el consumption figures fo r  each year; in fact annual MLH 
proportions o f a l l  fuel consumed by the aggregate group were based on 
the census o f production figures fo r  1963 and 1968, interpolated and 
extrapolated lin early . For a time series analysis these and other 
defects (o f  which Bosworth is fu lly  aware) are su ffic ien t to  reject 
the use o f the data. Thus we are l e f t  with no adequate series on 
capital stock and cap ita l usage at the MLH le v e l. There are however 
sample and fu l l  censuses o f investment which provide a basis fo r  the 
construction o f investment series at the detailed lev e l. The ones 
we shall use were estimated by Bosworth (1975) and used by him 
primarily in pooled time series and cross-sectional analysis o f
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production functions at the MLH leve l. This data is described 
b r ie fly  in Appendix 5. There are some major inadequacies relating 
to ( i )  the use o f inter-censal interpolation between 1958, 1963 and 
1968 fo r  the fin a l disaggregation o f investment for seven groups o f 
industries into figures fo r the 15 EIGs used in this study and ( i i )  
the sp licing together o f fu l l  and sample census results. However we 
shall pursue our analysis with the help o f these s ta tis tic s  simply 
because they shed a l i t t l e  more light upon what has contributed to
the decline in cra ft employment. We would expect investment in plant 
and machinery to be most relevant.
The generally weaker trends in plant and machinery acquisitions
compared with output are to be expected. The greater fluctuations
—2observed are indicated by the R sta tis tics  which exceed 0.8 m only
three cases fo r 1958-72 and one case fo r  1963-73 (see Table 3.2). For 
the la tte r  period investment a c t iv ity  was less than the average fo r the 
fu ll  period. This applies especia lly  to machine tools and vehicles.
Given their output performances i t  is not surprising to find that 
electronics and instrument engineering increased investment most strongly 
with investment by instruments rising the more rapidly during 1963-72. 
Sustained investment declines were recorded only fo r  e le c tr ica l 
machinery and other vehicles ( fo r  1958-72), the two industries which 
reduced their sk illed  labour forces most rapidly. By the la tte f' 
criterion  i t  is relevant to observe that investment by industrial 
machinery and a ircra ft showed no significant trend in contrast to 
declining sk illed  employment, whereas other metal goods n.e.s ranked 
third among EIGs fo r its  rate o f investment. There are c learly  no 
obvious associations between investment and employment changes which 
suggest themselves simply on the basis o f a comparison o f growth 
rates. In the following sub-section the connections between output, 
sk illed  employment and investment w ill  be explored at a more formal 
leve l intended to y ie ld  greater insight than does a perusal o f Table 3.2.
3.3.2 The demand for sk illed  craftsmen.
The above figures are fo r  acquisitions o f plant and machinery 
and thus re fe r  to gross investment. In so fa r as this re flec ts  the 
acquisition o f new machinery embodying the la test technologies then 
i t  is important to distinguish this as a whole rather than simply 
deal with net investment by subtracting disposals. On the other 
hand the la tte r  do represent a diminution o f the capita l stock with 
which employees work. The specification  o f  an appropriate production 
function from which to derive a demand function fo r  labour has had 
a central place in the work o f Bosworth (1976). Without necessarily 
investing functional forms with the same theoretical significance 
as he does i t  is worth sketching out the follow ing analysis which is 
rooted in his approach.
An ex post vintage production function is inverted to produce 
a demand equation o f the follow ing type.
Lt = E g K +U .V V vt vt ( 1 )
The summation is over a l l  vintages o f cap ita l with labour-capital
ratios distinguished according to vintage (gy ) and the u tilisa tion  o f
capital (Uv ) specified independently o f capita l stock (Kv ).
Wishing to exploit the use o f the available investment data in
the absence o f reasonable estimates o f cap ita l stock, f i r s t  differences
(31)o f equation (1 ) must be taken. This produces what Bosworth describes
Bosworth (1976), Chapter 6. The notation adopted in the present study 
iden tifies  vintages according to the year in which they were f i r s t  
installed. Thus fo r the la test vintage v = t and fo r the oldest currently 
used vintage v = t - x + l i f  the la test x succeslve vintages 
are held by the firm in each period. I t  is assumed that a l l  
machines installed during a given year are o f  the same technological 
standard.
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as a 'f a i r ly  r e a lis t ic  looking equation' but to the present author 
appears to be a less elegant, equally tautological, version o f equation 
(1), the significance o f which is  so lely  dependent upon our a b ility  
to extract investment as an independent variable with the minimum 
o f unrealistic assumptions.
The assumption made by Bcsworth in order to conduct his cross- 
sectional analysis bo il down to the following:
(a ) machines o f the la test x successive vintages only are retained 
by each production unit;
(b ) changes in u tilisa tion  o f  vintages common to both 
successive periods are neglig ib le (in  fact he makes a 
stronger assumption - that vintages common to both periods 
are fu lly  u t ilis e d );
(c )  d ifferen t engineering MLHs (and firms) are on the same set 
o f ex post vintage production functions u tilis in g  their 
newest and oldest vintages to the same extent.
This produces ( fo r  cross-sectional analysis over a l l  industries 
j = 1  . . .  m) the follow ing equation:
ALi +l
Note that K
A
®t+l t+1, t+1 t+1, t+1 ®t-x-l t-x-1 , t t-x-1^ t .. (2 )
and K
t+1 t+1 Sross investment (G I) by industry j in period t+1 
is the corresponding amount o f scrapping (S ).t -x -1 ,t
Bosworth estimated three equations linking craftsmen to investment 
in plant and machinery, choosing a fiv e  year period to minimise the
(32 )impact o f short-run adjustments o f labour to capital.
( i )  AL  ^ = o + e(GIj - Sj )t+1 't+1
( i i )  AL^+1 = a + $(GIj  - S] )t+1 + yAU^+1 
( i i i )  AL^+1 = a + 6GI^+1 + e s j+1 
The results o f ( i )  and ( i i i )  are given in Table 3.3. The
variable AU^.^ representing changes in usage o f  plant and machinery
(32) See footnotes to Table 3.3.
A
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o f a l l  vintages (measured by e le c t r ic ity  consumption data as mentioned 
above) made no sign ificant improvement to the explanatory power o f 
( i ) .  The separation o f gross investment and scrappage has a s ign if­
icant impact but the parameter estimation is  marred by the correlation 
between these two components o f  net investment (the correlation 
coe ffic ien t varies between 0.7 and 0.8 depending on the time period).
Equations ( i )  and ( i i )  are not rigorously developed from the 
theory whereas equation ( i i i )  corresponds to equation (2 ) above with 
a constant term added (which was s ign ifican tly  d ifferen t from zero 
in one case on ly). Roughly speaking the results fo r equation ( i i i )  
suggest that 0 is at least 20 times the value o f  6 and both are 
s ign ifican t. This implies an exceptional d ifference in the labour 
requirements o f old and new cap ita l only i f  one assumes a simlar rate o f 
u tilisa tion . Some doubt must be cast on the assumption o f a (0 ,1 ) 
uniform distribution fo r the u tilisa tion  o f cap ita l vintages held 
by the firm until they are scrapped. However, probably more important, 
is  Bosworth’ s observation that the re la tive  prices o f new and 
second-hand machines when used to deflate acquisitions and disposals 
at current prices w i l l  y ie ld  constant price series which do not 
r e fle c t  properly the re la tiv e  volumes o f machines acquired and 
disposed o f. The same price index is  used to deflate both series 
so apart from the pecu lia rities  o f  price determination in the second­
hand market, i f  prices o f new machines have increased faster than 
second-hand prices this w i l l  also tend to cause a re la tive  bias 
downwards in the constant price disposals figures and hence 0 w ill 
be biased upwards.
Table 3.3 Cross-sectional analysis o f changes in craftsmen employed 
and investment in plant and machinery.
Dependent 
variable AL ^ (1 ) Constant
(2 )Independent variables 
GIt + r st+ i GIt +i St t l R2
Period (t+ 1 )
1963-7 2.3210 0.0432 0.02
1964-8 -0.3692 0.0127 -
1965-9 -0.2940 0.0144 -
1966-70 -3.5816 0.0222 -
1967-71 -7.5991* 0.0873** 0.20
1963-7 0.6576 0.0118 0.9250 0.02
1964-8 1.6550 0.0613+ -1.3585* 0.04
1965-9 2.1543 0 .0605* -1.4221* 0.06
1966-70 1.4904 0.0978** -2.5488** 0.31**
1967-71 -0.0441 0.2208** -4.1882** 0.53**
Source: Bosworth (1976), Chapter 6, Tables 6.2 and 6.5,
AL corresponds to the change in employment between the May 
surveys o f the f i r s t  year o f and the year following the time 
period specified  in the table.
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'  '  GI  ^ and ^t+1 are t *le summat o^ns gross investment and
scrapping respectively occurring during the calender years 
encompassed by the time period. Thus a lag o f at least fiv e  
months is  allowed fo r between investment and achieving desired 
manning as a natural consequence o f  the timing o f the employment 
surveys.
Another feature o f Bosworth's results is their increasing 
s ta t is t ic a l significance as the period o f  analysis moves over the 
1965 c- c y c lic a l peak in engineering output and employment and 
into Llie subsequent recession from which employment has yet to 
recover. A rtajor retrenchment was undertaken by
firms during the fiv e  years or so straddling the turn o f the decade: 
sk illed  labour was dishoarded, old cap ita l equipment was scrapped and 
investment in both training and up to date technology was severely
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curtailed.
In order to conduct a time series analysis fo r  each industry 
group based on equation (2 ) i t  is  necessary to replace (c )  with 
assumptions which deal with the vintage p ro file  o f productivity and 
u tilisation  over time rather than across industries. We shall not 
take the formal analysis further since to produce equations which 
are amenable to estimation requires an uncomfortable amount o f 
trading between alternative sim plifying assumptions in the absence 
o f re liab le  information about cap ita l usage over time and labour-saving 
technical progress and the problem o f valuing second-hand capita l 
goods. Let us reduce equation (2 ) to the following.
L (t+ 1 )-L (t ) = 3 G I (t , t+ l)  - 82S (t , t+ l )  ............... (3 )
The t values now correspond to moments o f  time so G I (t , t+ l )  is  the 
gross investment occurring between times t and t+1. The superscript 
j has been omitted fo r convenience. Equation (3 ) with a constant term 
added has been estimated fo r each EIG over the period 1963-72. The 
results are given in Table 3.q. The constant term is included to 
pick up any trend in the manning requirements o f new cap ita l re la tive  
to old (and hence is  a crude device to accommodate trends in and B j)• 
I t  is  expected to be negative. This much reduced version o f  the 
vintage model turns out to explain employment changes very poorly. A 
majority o f  the coeffic ien ts when sign ificant do possess the expected 
signs but the results for industries 5 and 11 are anomalous. In no 
case are B-^  and g2 sign ificant together so i t  is  not possible to compare 
their r e la tiv e  magnitudes in a meaningful way, the underlying 
hypothesis having been rejected. A relevant sideligh t on these results 
is the correlation  between gross investment and scrapping, given as 
r(G I,S) in the table. There seems to be no pattern to these correlations 
seen in the context o f the output, investment and employment growth 
rates shown in Table 3.2. The main explanation for this and the
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Table 3.4 The relationship between changes in cra ft employment
and gross investment and scrapping, 1963-72._________
Dependent variable: L(t+1) - L (t )
EIG Constant^ ^ G I ( t , t t l ) S (t , t t l ) R2 R2 DW r(G I,S )
1 4,883
(9,052)
140
(507)
-6,173
(1,973)**
.5970* .4818 1.821 0.32
2 11,327
(19,709)
-264
(440)
-3,380
(5,647)
.0581 2.140 -0.66
3 5,927
(11,885)
97
(436)
-4,818
(2,094)*
.4977 .3542 2.056 0.56
4 -4,389
(11,260)
673
(104)
-3,187
(2,545)
.1831 2.017 0.53
5 20,265
(13,070)t
-768
(449)
338
(3,092)
.3007 .1009 1.051 0.22
6 -7,442
(2,390)**
439
(248)T
527
(3,012)
.5812* .4615 2.571 0.79
7 -12,381
(10,285)
730
(910)
248
(1,675)
.2103 “ 1.689 0.74
8 -1,822
(3,483)
60
(95)
108
(605)
.0578 2.451 0.00
9 -7,386
(5,727)
357
(304)
172
(546)
.2451 .0293 1.213 0.45
10 -3,127
(5,604)
164
(282)
-264
(1,050)
.0473 2.391 0.26
11 -15,165 
(9,256)'
37
(77)
4,700
(1,897)*
.4772 .3278 2.684 0.01
12 -19,302
(34,076)
1330
(1724)
-5,604
(8,546)
.0852 3.078 0.61
13 -3,605
(2,149)+
662
(558)
-4,638
(2,103)*
.4108 .2425 1.791 0.48
14 3,251 • 
(5,293)
-183
(259)
71
(1,305)
.0686 - 2.178 -t>.09
15 10,932
(10,360)
-459
(355)
1,631
(5,500)
.2169 1.847 0.56
(1) Coefficients s ign ifica n tly  positive or negative as appropriate at 
the 10, 5 and 1 per cent leve ls  are denoted by , * and * *  respectively. 
The sign ificance o f a regression as a whole is indicated at t^e 5 
or 1 per cent le v e l by a similar convention attached to the R^  
s ta tis t ic .
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above results probably lie s  in the fact that changes in the 
u tilisations o f capital (new and o ld ) over the cycle have not been 
accounted for and an analysis based on short time series is  particu larly
vulnerable to its  e ffe c ts . Suitable data are not available fo r  us
(33)to  remedy the deficiency. However the qualifications expressed
above in connection with the cross-sectional model also apply,namely 
that extremely stong assumptions have been made about the p ro file  o f 
vintage u tilisa tion  and changes in manning requirements from vintage 
to vintage.
An alternative production function approach to that embodied 
in (1 ) would be to bypass the labour-capital and capital-output 
relationships by linking labour to output d irectly . The well-worn 
employment function in which desired is assumed to equal actual
( 33) The adoption o f a f iv e  year period fo r cross-sectional analysis 
does o f course blow over the impact o f the trade cycle upon, 
especia lly, the u tilisa tion  o f capital and labour. The cyc lica l 
aspect is  particu larly intrusive when attempting a time series 
analysis based on equation (3 ).  Typically the investment cycle 
peaks a fte r  the output cycle by about 12-18 months by which 
time the economy is  moving into recession and the hoarding 
o f sk illed  labour is  at i t s  highest. Depending on the depth and 
length o f the recession, hoarded labour w ill  eventually be made 
redundant. I t  is  not un til output growth revives that the 
e ffe c t  o f dishoarding plus the earlier insta llation  o f new invest­
ment rea lly  bears on the observed leve l o f productivity. In 
estimating equation (3 ) we are looking fo r a positive relationship 
between gross investment and craft employment over and above the 
rise in productivity engendered by that investment. I f  the la tte r  
is adequately covered by the constant term in equation (3 ) and labour 
hoarding is accommodated by a linear adjustment mechanism in which 
actual employment adjusts to desired employment (L * ) with a lag , 
then we obtain:
L ( t t l )  - L ( t )  = A [b * (tt l) - L (t ) ]  with 0 < A < 1
A L (t . t t l )  = A A *L (t,t+ l)
Thus no alteration to the estimated equation is involved but the 
interpretation o f coe ffic ien ts  is such that i f  adjustment is  very 
slow A is  close to zero and this w ill  reduce the significance o f 
a l l  regression coe ffic ien ts  (since each is multiplied by A). This 
s t i l l  presumes however that there is not a major problem o f cyc lica l 
usage to be taken into account. With the small number o f observations 
i t  is  not possible to test the theory on the basis o f  accumulated 
investment and scrapping between points corresponding to productivity 
peaks in the trade cycle. A simple lagging o f the investment series 
so that investment is  linked to changes in employment in a subsequeat 
period where i t  is  most lik e ly  to be operated at fu l l  capacity not 
surprisingly produces no significant improvement in the results. Nor 
does the use o f a composite lag where the investment fo r the current 
period is averaged with that in the previous two periods.
employment and the e ffects  o f labour-saving technical progress and net 
capita l formation are represented by an exponential time trend yields 
an equation o f the form
Lt = a eYt Yt 6 ....................  (4 )
The subscript t now denotes a time period during which average 
employment (provided by the annual observation from the L7A survey) 
has been and output Y^. The results o f estimating this equation 
are given in Table 3.5. We expect y < 0 and 8 > 0. M ulticollin-
earity  is  a problem with a majority o f the equations as indicated by 
—2
the R s ta tis tic s  fo r  the production growth rate regressions in 
Table 3.2 This does not explain however the case o f EIG 6 
(instrument engineering) where the signs o f y and 8 are the reverse 
o f the expected. A ll other s ign ifican t coeffic ien ts are consistent 
with the theory. More than 50 per cent o f the variation in cra ft 
employment during the decade is  explained in 10 o f the 15 industries; 
more than 75 per cent is explained in four. I f  i t  were not fo r the 
uneasy reliance upon a time trend proxy fo r  labour-saving technical 
progress etc. these results might seem to  provide a promising base fo r 
development, certainly compared with the results using the crtfde version 
o f the vintage model (re fe rr in g  to the significance o f coe ffic ien ts 
and not the R sta tis tics  which are not comparable).
Given the defic iencies o f the investment data at this le v e l 
o f aggregation and the short length o f time series on which the 
estimation has re lied  in both cases, and given the simple versions of 
the two competiting employment-production theories expressed in 
equations (3 ) and (4 ), one cannot re jec t the vintage in favour o f the 
neoclassically-based theory. Indeed equation (4 ) can easily  be derived 
from a vintage theory. I t  must also be said that the vintage
theory (especia lly  in the hands o f Johansen, 1972) seems to provide 
a much more rea lis t ic  view o f  the engineering production unit than
See Heathfield (1972b).
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Table 3.5 Simple employment functions fo r craftsmen in
engineering industries, 1963-73______________
Dependent variable: log L^_
EIG t (1 )
(per cent p .a .)
log Yt R2 R2 DW
1 -1.972
(0.765)*
0.6514
(0.3113)*
.5654* .4570 1.396
2 -1.679
(1.275)
-0.0626
(0.2821)
.7515** .6894 1.174
3 -2.017
(0.731)*
0.4919
(0.3905)
.5363* .4204 1.144
4 0.526
(1.137)
0.2846
(0.2537)
.4351 .2938 0.946
5 -4.312
(2.175)*
1.0178
(0.6170)'
.3613 .2016 1.187
6 2.502
(1.417)+
-0.8107
(0.3160)*
.5549** .4436 1.945
7 -5.896
(0.426)**
0.8268
(0.1555)**
.9602** .9502 2.378
8 -2.165
(1.179)'
0.3536
(0.1413)*
.6871** .6089 2.250
9 -4.269 
(2.416)'
0.6492
(0.4358)1
.'3026 .1282 1.525
10 -1.799
(1.338)
0.2744
(0.2269)
.1845 1.803
11 0.870
(1.246)
0.5246
(0.4447)
.2292 .0365 .1.035
12 -3.693
(0.513)**
-0.0295
(0.1348)
.9114** .8893 1.393
13 -8.764
(1.900)**
-0.1036
(0.6101)
.9482** .9353 0.832
14 -1.149
(0.356)**
-0.0982
(0.2059)
.5937* .4922 1.775
15 -1.589
(0.401)**
-0.0815
(0.2245)
.7154** .6443 1.102
Significance leve ls  are indicated as fo r  Table 3.4.
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does any micro-neoclassical theory. Unfortunately from the forecasting 
point o f view we appear to be in a situation where the easiest 
formulation to use, because o f the lags in the a va ila b ility  o f data and 
its  r e l ia b i l i t y ,  is some d irect relationship between employment and 
output; circumstances in which the short-term employment function has 
had a f ie ld  day. Nothing more w ill  be said on th is subject since 
Bosworth (1974 and 1976) explores at length the vintage and neoclassical 
theories o f production and Roberts (1974 and 1976) describes and tests 
several versions o f the short-term employment function. Both authors 
use data on the British engineering sector fo r  th e ir  empirical work 
although neither investigates time-series relationships at the detailed 
industry le v e l.
One simple extension o f equation (4) is to  add a m ultiplicative 
adjustment process which incorporates lags in the adjustment o f actual 
to desired employment leve ls  due to a variety o f  decision and 
implementation problems. The lite ra tu re  on th is is  voluminous as 
indicated in Killingsworth (1970) and the de ta ils  o f the rationalisation 
for adding the adjustment w ill  not be discussed here. To accommodate 
the lo g -lin ea r ity  o f the regression equivalent o f  equation (4 ) we 
adopt,
0 s X * 1
. . *Substituting for L ^  gives
. - x YXCt+1) Y BA ,1-A ..............  (5 )
Lt+1 '  “  e Yt Lt
The results o f  estimating this equation are given in Table 3.6.
The presence o f log  ^ results in a loss o f significance o f
the coe ffic ien t on log fo r EIGs 5 to 7 and a gain fo r EIGs 11 and 
—212. The R s ta tis tic s  r ise  considerably fo r EIGs 1, 3 and 5 and 
fa l l  for EIGs 6, 8 and 14. The adjustment parameters are close to
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Table 3.6 Simple employment for craftsmen using lagged
adjustment, 196*4-73,____________________________
Dependent variable: log
EIG t log Yt Log Lt-1 R2 R2 DW
1 -0.014
(0.006)*
0.562
(0.228)*
0.999
(0.261)**
0.8759** 0.8138 2.513
2 -0.024
(0.012)*
0.363
(0.391)
0.796
(0.538)1
0.8338** 0.7507 2.205
3 -0.015
(0.007)*
0.366
(0.406)
0.750
(0.356)*
0.7565* 0.6347 1.545
4 -0.006
(0.011)
-0.153
(0.322)
1.007
(0.457)*
0.6163 0.4244 1.644
5 -0.029
(0.014)*
0.414
(0.458)
1.392
(0.291)**
0.8664** 0.7996 2.047
6 0.004
(0.015)
0.092
(0.515)
0.629
(0.432)1
0.4978 0.2466 2.166
7 -0.047
(0.015)*
0.359
(0.340)
0.303
(0.318)
0.9752** 0.9628 2.917
8 -0.022
(0.014)1
0.358
(0.165)*
-0.005
(0.316)
0.6562 0.4843 2.186
9 -0.049
(0.025)*
0.905
(0.484)1
0.464
(0.344)
0.4610 0.1915 2.307
10 -0.003
(0.017)
0.122
(0.257)
0.288
(0.400)
0.1695 “ 2.339
11 -0.021
(0 .012)'
1.071
(0.467)*
0.659
(0.327)*
0.5633 0.3450 2.285
12 -0.018
(0.018)
-0.397
(0.207)1
0.839
(0.533)1
0.9408** 0.9113 2.344
13 -0.022
(0.037)
0.060
(0.529)
0.628
(0.328)1
0.9629** 0.9444 1.857
14 -0.014
(0.008)+
-0.218
(0.293)
-0.075
(0.462)
0.5989 0.3984 1.885
15 -0.023
(0.010)*
-0.561
(0.514)
-0.329
(0.731)
0.8468** 0.7701 1.929
( 1 ) Significance levels are indicated as fo r  Table 3.4
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zero in several cases and fo r EIG 5 a negative value is  obtained.
Only for EIGs 1 (machine too ls ) and 11 (motor veh icles) does the 
addition o f the adjustment mechanism rea lly  contribute to the 
economic explanatory power o f the model in the way envisaged a p r io r i. 
Even then, fo r  the f i r s t  industry the adjustment parameter is  
remarkably small (0.001).
3.3.3 The employment o f craftsmen and apprentices
During the period 1963-73 cra ft employment was generally in
decline. For the engineering industry as a whole a one per cent
change in c ra ft  employment (including apprentices) was associated
with a 2.8 per cent change in the employment of apprentices and a
3.4 per cent change in apprentice recruitment. Table 3.7 shows the
log-linear regression results fo r  each EIG linking apprentices and
craftsmen, apprentice recru its and apprentices, and apprentice recruits
and craftsmen. The inter-industry variation is  very considerable.
We would expect the co e ffic ien ts  8. , 8~ and 8o to be positive  and1 2  o
indeed none are negative and s ign ifican t at the 5 per cent le v e l.
The greatest consistency, perhaps not surprisingly is  in the 8j^  
coeffic ien ts only one o f which is  not sign ificant at the 5 per cent 
leve l; the corresponding numbers fo r 82 and S3 are f iv e  and six 
respectively.
In the mechanical engineering sector (EIGs 1 to 5) the rela tion ­
ship between the employment of apprentices and a l l  those engaged on 
skilled work whether fu lly  trained or not is a strong one although 
varying in the extent to which apprentice employment is adjusted. 
Somewhat weaker is the response o f apprentice recruitment to apprentice 
employment in  to ta l. With the exception o f other mechanical engineering 
where for every one per cent net change in apprentice stock there is  a
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T a b l e  3 . 7  R e g r e s s i o n  r e s u l t s  r e l a t i n g  t b e  e m p l o y m e n t  o f  c r a f t s m e n  ( C ^ ) ,  a l l  a p p r e n t i c e s  ( A ^ )  a n d  
a p p r e n t i c e  r e c r u i t s  ( A F ^ )  - E n g i n e e r i n g  I n d u s t r y  G r o u p s ,  1 9 6 3 - 7 3 ^ ^
l o g  A H t
- i  *  « i o g  * t
l o g  * t  =
“ 2 *  f 3  l o S  c t
l o g  A R t
° 3  *  B3
l o g  C t
E I G
» 1
R 2
R 2
DW B2
R 2
R 2
DW B 3
R 2 S *
DW
1 M e t a l  w o r d i n g  
r a d i n e  t o o l s
1 . 1 2 0 9  
( 0 . 1 8 8 5 ) " *
0 . 7 9 7 1 * * 0 . 7 7 4 5
1 . 7 0
1 . 7 8 3 7
( 0 . 1 8 4 3 ) * *
0 . 9 1 2 3 * * 0 . 9 0 7 6
0 . 7 5
1 . 9 6 6 3
( 0 . 4 2 5 6 ) * *
0 . 7 0 3 4 * * 0 . 6 7 0 5
1 . 2 2
2 I n d u s t r i a l
m a c h i n e r y
0 . 8 2 0 8
( 0 . 2 5 4 5 ) * *
0 . 5 3 b 0 * 0 . 4 8 4 5
1 . 0 0
2 . 5 4 1 6  
( 0 . 4 b 7 7 ) * *
0 . 7 6 6 4 * * 0 . 7 4 0 5
1 . 8 8
2 . 6 9 8 4
( 0 . 6 0 6 5 ) * *
0 . 6 8 7 4 * * 0 . 6 5 2 7
1 . 2 4
3 O t h e r  n o n - e l e c ­
t r i c a l  c a c h i n e  i y
0 . 8 4 8 5  * *  
( 0 . 2 9 4 0 )
0 . 4 8 0 7 * 0 . 4 2 3 0
1 . 1 7
2 . 2 8 3 6
( 0 . 4 2 8 4 ) * *
0 . 7 5 9 5 * * 0 . 7 3 2 8
1 . 2 7
2 . 6 9 8 9
( 0 . 5 7 7 4 ) * *
0 . 7 0 8 3 * » 0 . 6 7 5 9
1 . 4 6
4 I n d u s t r i a l  p l a n t  
a n d  s t e e l w o r k
0 . 9 7 5 4  
( 0 . 4 2 1 4 ) *
O . 3 7 3 2 * O . 3 0 3 5  
1 . 2 4
1 . 2 6 6 5  
( 0 . 3 0 6 2 ) * *
0 . 6 5 5 3 * * 0 . 6 1 7 0
0 . 9 5
1 . 3 1 6 8  
( O . 7 0 7 6 ) *
0 . 2 7 7 9 0 . 1 9 7 6
0 . 7 7
5 O t h e r  m e c h a n i c a l  
e n g i n e e r ! n g
1 . 4 7 7 7
( 0 . 2 7 9 9 ) " *
0 . 7 5 5 9 * * 0 . 7 2 8 8
1 . 4 7
1 . 7 9 8 6
( 0 . 1 5 2 8 ) * *
0 . 9 3 9 0 * * 0 . 9 3 2 2
7 . 0 6
2 . 6 9 5 1
( 0 . 5 4 6 6 ) * *
0 . 7 2 9 6 * * 0 . 6 9 9 8
1 . 2 5
6 I n s t r u m e n t
e n g i n e e r i n g
1 . 0 6 2 4  
( 0 . 3 2 0 5 ) * *
0 . 5 4 9 8 * * 0 . 4 9 9 8  
1 . 4 9
- 0 . 4 5 3 6
( 0 . 5 6 9 4 )
0 . 0 6 5 9
0 . 9 2
- 0 . 8 8 7 8
( 0 . 7 9 0 5 )
0 . 1 2 7 9 ' 0 . 0 7 5 5
0 . 3 2
7 E l e c t r i c a l
n a c h i D e i y
1 . 0 9 6 9
( 0 . 1 3 7 2 ) * *
0 . 8 7 6 6 * * 0 . 8 6 2 9
1 . 9 5
1 . 7 5 3 6
( 0 . 0 8 8 8 ) * *
0 . 9 7 7 5 * * O . S 7 5 Q
1 . 8 5
1 . 9 9 0 8
( 0 . 1 S S 6 ) * *
0 . 9 1 7 8 » » 0 . 5 0 8 7
1 . 8 9
8 E l e c t r o n i c s 0 . 8 8 6 2
( 0 . 2 9 4 1 ) * *
0 . S 0 2 2 * 0 . 4 4 8 9
1 . 3 0
- 2 . 0 3 0 6
( 1 . 3 5 8 1 ) *
0 . 1 9 9 0 0 . 1 1 0 0
0 . 6 0
0 . 5 9 9 6
( 1 . 8 8 7 1 )
0 . 0 1 1 1
0 . 6 2
9 I n s u l a t e d  w i r e s  
a n d  c a b l a s
0 . 4 2 0 9
( 0 . 2 7 7 7 ) *
0 . 2 0 3 3 0 . 1 1 4 8
1 . 6 6
1 . 6 2 8 9  
( 0 . 8 8 5 7 ) *
0 . 2 7 3 2 0 . 1 9 2 4
1 . 1 0
0 . 2 8 5 7
( 0 . 9 6 4 9 )
0 . 0 0 9 6
0 . S 8
1 0 O t h e r  e l e c t r i c a l 1 . 8 4 9 6 0 . 4 4 0 7 * 0 . 3 7 8 5
1 . 4 5
0 . 2 4 9 2
( 0 . 4 9 9 1 )
0 . 0 2 7 0
1 . 2 1
- 1 . 1 6 6 5
( 1 . 2 5 5 0 )
0 . 0 7 6 1
0 . 3 9
£
1 1 M o t o r  v e h i c l e s 1 . 5 9 e 9
( 0 . 4 1 6 9 ) * *
0 . 6 1 8 1 * * 0 . 5 7 5 7
2 . 7 1
- 0 . 6 5 6 2
( 0 . 5 7 7 3 )
0 . 1 7 5 5 0 . 0 2 2 4
1 . 1 3
- 1 . 5 5 2 1  
( 1 . 1 3 7 7 V
0 . 1 7 8 7 0 . 0 8 7 4
1 . 5 2
1 2 A i r - c r a f t 0 . 7 8 9 1
( 0 . 2 5 0 9 ) * *
0 . 5 2 3 6 * 0 . 4 7 0 7  
0 .  9 7
1 . 5 7 0 0
( 0 . 2 4 4 8 ) * *
0 . 8 2 0 4 * * 0 . 8 0 0 4  
0 . 7 6
1 . 1 9 8 9
( 0 . 4 8 7 1 ) *
0 . 9 0 7 3 * 0 . 3 3 5 9
0 . 6 6
13 O t h e r  v e h i c l e s 0 . 5 8 1 2
( 0 . 1 7 2 2 ) * *
0 .  6i-8bf * 0 . 5 0 9 5  
0 . 7 2
1 . 2 4 9 4
( 0 . 0 6 1 5 ) * *
0 . 9 7 8 7 * * 0 . 9 7 6 3
0 . 9 6
0 . 6 7 4 0
( 0 . 2 3 6 1 ) * *
0 . 4 7 1 G * 0 . 4 1 2 2
0 . 6 2
m T o o l s ,  b o l t s ,  
w i r e  a r id  c a n s
1 . 8 2 4 1  
( 0 . 3 3 6 7 ) * *
0 . 7 1 2 0 » * 0 . 6 8 0 0
1 . 3 6
1 . 7 9 6 2  
( 0 . F 2 2 3 ) *
0 . 3 - 6 5 0 . 2 7 3 9  
1 . 0 1
3 .  3 1 3 7  
( 1 . 9 0 1 3 )
0 . 7 5 2 3 0 . I t  53  
0 . 6 4
1 5 O t h e r  m e t a l  
g o o d s  n . e . s .
1 . 0 6 7 5  
( 0 .  2 C 8 9 ) * *
0 . 7 5 0 6 * * 0 . 7 2 2 9
1 . 8 8
1 . 2 0 1 0  
( 0 . 6 9 5 1 ) *
0 . 2 4 9 1 0 / 1 6 5 7
0 . 6 7
1 . 9 5 7 0
( 0 . 7 6 7 0 ) *
0 . 9 1 3 3 * 0 . 3 5 5 3
0 . 9 5
A l l  e n g i n e e r i n g 1 . 2 3 5 8
( 0 . 1 9 3 6 ) * *
0 . 8 1 1 8 * » 0 . 7 5 0 5  
1 . 5 7____
2 . 7 9 5 4  
( 0 . 3 5 8 1 ) * *
0 . 8 6 5 0 * * 0 . 8 5 0 0
1 . 7 3
3 . 4 1 1 1
( 0 . 7 7 2 0 ) * *
O . t E U i » » 0 . 6 4 9 4
0 . 8 3
(  l )  S i g n i f i c a n c e  l e v e l s  a r e  i n d i c a t e d  a s  f o r  T a b l e  3 . » * .
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1.5 per cent change in recruitment inflow, recruitment changes 
proportionately with to ta l employment o f apprentices. The resulting 
relationship between apprentice recruitment and a l l  cra ft employment emerges as 
significant (although weak fo r EIG 4) but below the average fo r  the engineering 
industry as a whole in the extent of the recruitment response.
Three EIGs outside mechanical engineering also display close 
associations between apprentice and a l l  cra ft employment; these are 
e lec tr ica l machinery, a irc ra ft and other vehicles. The f i r s t  also 
shows a particu larly  strong equiproportionate link between apprentice 
recruitment and employment. The fin a l direct relation between apprentice 
recruitment and cra ft employment then explains 92 per cent o f  the 
variation in the former by variation  in the la tter. A irc ra ft and 
other vehicles are joined by other metal goods n.e.s. as a group o f 
three industries for which the d irect link is significant at the 5 per 
cent le v e l; the explanatory power fo r four mechanical engineering groups 
and e le c tr ica l machinery reaches significance at the 1 per cent le v e l.
Most o f the sign ificant $3 coe ffic ien ts  are well above unity but that 
for other vehicles is only 0.7. For the sector as a whole $3 is 
significant and is  well in excess o f any individual EIG co e ffic ien t.
How do these figures re la te  to those on the growths o f  output, 
investment and cra ft employment during 1963-73 (Table 3.2)? The 
dominant picture is  one o f declin ing cra ft employment which is most 
lik e ly  due to a fa l l  in demand fo r  craftsmen. Had this been due to 
craftsmen leaving for other jobs in engineering or outside, we would 
have expected to  see firms attempting to increase the numbers o f 
apprentices. Whether or not th is  leads to an actual increase in 
apprentice numbers via net recruitment depends on the supply o f young 
people and this w ill  to some extent be influenced by the same consid­
erations causing craftsmen to leave. However should firms be successful 
at boosting apprentice numbers one would expect a weak i f  not negative
relationship between apprentice recru its and cra ft employment, providing 
the situation is  dynamically sustained over the decade studied. That 
i s ,  dynamic excess demand fo r  craftsmen arises through a sh ifting 
supply schedule generating increased apprentice recruitment which does 
not catch up with demand because o f the training lead-times involved 
together with perhaps a small sh ift  outwards in the demand schedule 
because product demand is  growing s lig h tly  faster than productivity.
Instead, o f course, we obtain s ign ifican t positive relationships 
between apprentice recruitment and c ra ft  employment and not only do 
both decline over this period but apprentice recruitment declines by 
much more than does cra ft employment. This would only occur i f  the 
supply o f apprentice recru its was e ith er fa llin g  through sh ifts in 
or moves along the supply schedule or, at the opposite extreme, i f  
the p ro file  o f cra ft employment (and apprentice recruitment) was not 
in  fact supply determined but demand determined. In the f i r s t  case, 
the fact that apprentice recruitment was changing much faster 
than cra ft employment would be due to a greater tightening 
in the labour market fo r apprentice recru its than in that fo r adult 
craftsmen (given appropriate assumptions about the shapes o f supply 
and demand schedules). In the second case, this observation would 
follow i f  demand adjustments f a l l  more upon the recruitment 
margin o f a firm 's cra ft labour force and especially upon the recru it­
ment margin o f a firm 's trainee cra ft group.
From the vantage point o f the middle 1970s, given the discussion in 
Chapter 2, the second explanation above is clearly more lik e ly  to  be the correct 
one following the peak o f c ra ft  employment in 1966. The employment 
o f craftsmen and apprentices (and hence apprentice recruitment) would 
seem to have been demand determined. There is  however a third main 
alternative. In the short-run,craft employment could have been supply 
determined and apprentice recruitment demand determined. This would
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arise i f  firms, seeing the loss o f craftsmen, decided to cut back on 
apprentice recruitment because they were unwilling to take the risk o f 
loss o f investment returns should newly trained men leave a fter only a 
short period with the firm as a fu lly  qua lified  craftsmen. This may be 
characterised as 'c le f t  stick myopia'. The industry's reluctance to 
stem the tide o f craftsmen leaving sk illed  jobs by a ltering the wage 
structure is combined with a reluctance to train its  way out o f the 
problem. One or other must be done in the short to medium run. The 
only possible option is  to seek sk ill-saving  capital investment. In 
some circumstances the lead-times fo r new cap ita l to be insta lled may 
well be shorter than fo r  training but there is  also the accompanying 
problem o f  dealing with manning and redundancy where output growth 
envisaged is below the resulting productivity growth. This inevitably 
leads on to the wider issues involved in a consideration o f B rita in 's  
re la tiv e ly  poor economic performance. These, we shall not pursue. Instead 
we turn to the apparent outcome in the labour market fo r  sk illed  cra fts­
men generated by the changes in output, investment and labour demand, 
and supply responses or adjustments to the situation through mobility 
and training.
3.4 Shortages and Surpluses o f Engineering Craftsmen
The measurement and interpretation o f vacancies and unemployment 
are subjects about which much has been written by economists. The 
discrepancies between the principles underlying the s ta tis t ica l series 
available and the theoretical constructions employed in neo-classical 
economics are numerous and have persisted for some time. A review o f the 
attempts to create acceptable proxies fo r  excess demand using the vacancies 
s ta tis tics  is given in Appendix 6, concluding that the vacancies 
series compiled by the Department of Employment generally understate
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vacancies recognised by firms, the degree o f understatement increasing 
as the labour market tightens. The data w ill  not fu lly  re f le c t  current 
shortages perceived by firms ex post or shortages anticipated in the 
near future i . e .  ex ante. Indeed such are the mechanics of data co l­
lection and manpower decision-making by firms i t  is  unreasonable to 
distinguish between these two concepts o f shortage. The vacancies 
series gives an ordinal measure o f the extent to which manpower is 
beginning to act as a binding constraint on the output growth o f firms, 
equipped and managed as they are. Attempts such as those in a NEDO 
report (Anderson, 1974) to re-define the shortage problem according to 
the extent to  which the employing orgainisation is  e ff ic ie n t ly  managed 
serve only to emasculate the concept o f shortage i t s e l f .  The adjustments 
applied by Dow and Dicks-Mireaux (1958) are f e l t  to be too contrived and 
unreliable.
British unemployment s ta tis tic s  su ffer from a measurement problem 
in which the unregistered unemployed are estimated only through censuses 
(and, since 1972, through the General Household Surveys) whereas there 
is a continuous monthly series on those registered at labour exchanges. 
For sk illed  occupations dominated by males i t  can be argued that the 
problem is  o f lim ited importance, although the ra tio  o f unregistered 
to tota l unemployment appears to decline with increasing unemployment 
and so the bias w ill  not be constant. Note that the 'added worker' 
and 'discouraged worker' e ffects  as defined v ia  neoclassical theory of 
labour supply do not bear on the issue o f short-run supply measurement 
where the data do not suffer from the British registration  problem.
They do influence judgements about the a va ila b ility  o f additional 
manpower resources when anticipating an economic recovery in the 
medium-term but in the case of sk illed  occupations dominated by male 
workers th eir e ffects  w ill probably be small re la tiv e  to adjustments
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required fo r  labour hoarding. With British data the labour market 
status of the added and discouraged workers, being somewhat 'marginal', 
leads them to be associated with the unregistered group but again, 
in the case o f  sk illed  occupations such as engineering, this w ill  
involve a minor modification o f the picture sketched above.
As with the vacancies series we cannot ju s t ify  any sophisticated 
manipulation o f the registered unemployment series for sk illed  
and semi-skilled workers but whereas the former can only be used as 
an ordinal measure of short-run excess demand, indicating probably 
between about a third and a half of the actual lev e l, the la tte r  
w ill  be accepted as a rough cardinal measure o f short-run excess 
supply.
In presenting vacancies (V) and unemployment s ta tis tic s  (U) the ratio  
of the two is  often  used as a convenient summary indicator o f the 
pressure o f demand in the labour market. A consequence o f the 
previous comment is  that this procedure as w e ll as the more involved 
one used by Dow and Dicks-Mireaux is  inappropriate. One series is 
an ordinal measure o f short-run excess demand and the other is  a 
cardinal measure of short-run excess supply. Even had they both 
been cardinal measures the use of the ra tio  obscures the fa c t  that 
V and U are separate disequilibrium phenomena despite the obvious 
connections between the two via the dynamics o f the labour market.
With a cardinal measure o f vacancies one might well wish to express 
vacancies as a percentage of the relevant section of the employed 
labour force (E ),  indicating the extent o f the shortage in relation  
to currently sa tis fied  demand. With the s ta tis t ic s  of unemployed 
sk illed  men we might sim ilarly  express the shortage of jobs as a 
percentage o f the currently sa tisfied  demand fo r jobs (which equals
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the currently satisfied demand for labour). Apart from the convenience 
o f using the same denominator in both cases this means that the shortage 
of resources and the waste o f resources respectively are couched in 
terms of the percentage additional output which would be delivered i f
the corresponding (marginal) increases in employment were accompanied
. . . . (35)by average increases in output.
Figure 3.1 shows the unadjusted vacancies and unemployment series 
for sk illed , semi-skilled and a l l  engineering trades, taking males only. 
From 1956 up to 1966 vacancies and unemployment fo r the semi-skilled 
display in a small way, the kind o f balanced counter-cyclical re la tion ­
ship between the two which led Dow and Dicks-Mireaux and others to 
accept the notion of a labour market in medium-run equilibrium with 
perhaps some underlying change in maladjustment (in  this case, increasing 
over time). The patterns fo r  sk illed  and a l l  engineering trades are 
much less in accordance with this view, however much one adjusts fo r 
constant proportionate mis-statement o f vacancies. The corresponding 
s ta tis tica l movements fo r males in a l l  occupations in the B ritish  economy 
are even more dramatically out o f k ilte r , as shown in Figure 3.2.
Note that we have argued fo r regarding the unadjusted vacancies data 
as providing an ordinal index which would require grossing up by a 
factor o f two or more before i t  indicated the general le v e l o f short- 
run excess demand. By fa r  the most sign ificant feature shown by the 
s ta tis tics  is  the very considerable increase in unemployment between 
1966 and 1972. The changes in the aggregate vacancies series and 
for the d iffe ren t engineering groups are a l l  compatible with a 
dishoarding of labour in the cyc lica l downturn a fter 1965 which
(35) Adopting V/(E+U) and U/(EtU) makes l i t t l e  d ifference, 
is  used to calculate o f f ic ia l  unemployment rates.
The la tte r
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was not reversed until the upturn a fte r  1971 and then only pa rtia lly .
The problem o f course is  to reconcile the scale o f the unemployment 
changes with the fact that the vacancies series, even fo r  the purist 
determined to use i t  as an indicator o f  turning points only, does not 
undergo such a major sh ift . We shall not, however, enter the debate 
about the causes o f this r ise  in unemployment. A working party o f 
academic and government economists and sta tis tic ians has reviewed the 
evidence on the change in relationship between vacancies and unemploy­
ment. (Department o f Employment, 1976). Its  conclusions were that supply 
side factors due to the introduction o f statutory redundancy payments 
and the earnings related supplement to  unemployment benefit 'could have 
accounted fo r only a small part o f the observed s h i f t . ' Indeed estimates 
o f  the two e ffec ts  were, respective ly , 'much less than a suggested 
extreme upper lim it o f 20,000' and 'very probably less than 50,000'.
These compared with the fu l l  sh ift  id en tified  in 1966-74 o f about 300,000.
The working party adopted the view that a change in the employment- 
output relationship, producing dishoarding o f labour, is  the main 
explanation fo r the rise in unemployment. The rapid rise o f vacancies 
in 1972-73 is then seen as being due to the fact that, when desired out­
put recovered, employers with higher rates o f labour u tilisa tion  had 
to operate in the external labour market more rapidly than before and 
this 'overloaded' the adjustment mechanism.
To policy makers, rea lis in g  that the vacancies s ta tis tics  are 
unreliable, i t  must nonetheless be tempting to ask why a l l  the activ ity  
by industrial training boards a fte r  the 1964 Act fa iled  to prevent the 
shortage situation emerging so strongly as i t  apparently did between 
1972 and 1973. Was the urge to lower unit labour costs so strong in 
the late 1960s that everything was sacrificed  to short-rur. productivity 
gains forgetting a l l  the good sense circulating in the ea r lie r  part
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o f the decade about manpower planning and training fo r the future? 
Moreover, was the short-run management o f  manpower so bad that even 
with high unemployment among sk illed  men firms were unable to resort 
e ffe c t iv e ly  to the external labour market a fter having reduced the 
supply o f internally trained people? For many firms i t  would seem 
so.
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3.5 The Relative Importance of Manpower shortages
The theory of the trade cycle is much concerned with the cause
of a cyc lica l down-turn in the economy. A manpower constraint or
'c e i l in g ' is  frequently invoked to explain the onset of a recessionary
period. Whilst i t  can be argued that labour and land are in principle
the only rea l long-term constraints on growth, there is much room fo r
other factors to lim it the growth of output. The CBI Industrial Trends
Survey has, since 1960, recorded the percentages o f responding firms
who be lieve that their output is  lik e ly  to be limited by ( i )  a lack
of orders or sales, ( i i )  sk illed  labour, ( i i i )  other labour, ( i v )  materials
(36)or components, (v ) plant capacity and ( v i )  c red it or finance. Firms
are asked to indicate the most important factor or factors and so the 
percentages may sum to more than 100. Responses are not weighted by 
the extent of shortages anticipated. Firms are in e ffec t asked fo r 
predictions of their ex post experience in the various markets. What 
assumptions they make about action intended to  mitigate the e ffects of 
anticipated shortages one does not know. Expected shortages may cause 
management to in it ia te  successful remedial measures which would not 
normally be used and may be costly. Do they then report no shortage 
anticipated? Given the d if f ic u lt ie s  of planning and forecasting i t  
is most lik e ly  that the expectations reported in the CBI survey are 
heavily dependent upon current, experience. Where considerations of 
the future influence responses i t  is most l ik e ly  to be in terms of 
'ex ante expectations. Management w ill say that skilled labour is going 
to be a factor lik e ly  to lim it output even i f  firms then take exceptional 
steps to avoid the anticipated shortage. This is  partly because they 
w ill be uncertain about the success of the measures to be taken, and 
partly because planning lim itations are such that most firms w ill
(36) See, for example, Confederation of B ritish  Industries (1972). 
About 1,400 companies responded.
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experience current shortages before they predict future ones and even
rapid and e f fe c t iv e  remedial action w il l  take time to l i f t  the
• (37 )constraint on production during the forecast period.
The percentages o f firms reporting that the various factors 
were lik e ly  to lim it production in the short-run are given fo r 1960-75 
in Figure 3.3. Whilst one can only in terpret the results in a rough and 
ready fashion they do serve to underline the importance o f other factors 
than labour in constraining production in the short-run. F irst, taking 
the survey methodology as i t  stands, the lack o f product demand is  
generally the most important lim iting factor. This was the case even 
in the 1965-66 period. Second, only very rarely is  the shortage o f 
sk illed  labour replaced as the second most frequently quoted factor 
lik e ly  to lim it  output, namely, in the 1963 and 1971 recessions by 
plant capacity and in the 1973-75 downturn by material and component 
supplies. Third, there is  a s ligh t tendency fo r the sk illed  labour 
indicator to peak a fter the plant capacity indicator and to follow 
the output cyc le  of the economy. The la tte r  also applies to vacancies 
and unemployment s ta t is t ic s , both o f which lag GDP by about six 
months. '  Whilst such evidence does challenge simple theories which 
attribute a loss o f economic momentum primarily to the lack o f sk illed  
manpower, the inter-connections between inter-industry transactions, 
resource usage, price movements and expectations are too extensive to 
deny to manpower shortages a s ign ifican t ro le .^8^  For example, the
(  3 7  ) We are assuming that firms do not attempt to convey to government 
o f f ic ia ls  and others what firms would lik e  them to believe rather 
than th e ir  genuine impressions o f future prospects.
(J8) See O'Dea (1975).
(qg)
A recent internal government report, noting the same phenomenon, 
states 'whatever interpretation is  put on this lag i t  certainly 
suggests that factors other than shortages o f sk illed  labour 
are crucia l in understanding the causes o f downturns'.

volume index for orders on hand held by engineering industries lags behind 
GDP by about 10 months and actual investment in plant and machinery by 
15 months. Delays in fu l f i l l in g  belatedly placed orders fo r  new plant 
because o f sk illed  labour shortages in the capita l goods producing 
industry would explain the rough coincidence of the plant capacity 
constraint with the aggregate output cycle and the lags in the percentage 
reporting a sk illed  labour constraint (because the engineering sector 
employs higher than average proportions of highly sk illed  manual workers), 
in engineering orders and actual investment expenditure. But the causes 
o f downturns and upturns in the economy are nonetheless not easily 
established by reference only to s ta tis tica l series and we shall not 
pursue more complex questions such as the formation and ro le  o f expecta­
tions. What can be concluded however is  that despite the form of the 
CBI Survey questions on the factors lik e ly  to lim it production over the 
next four months, the resulting labour series does not provide a 
s ign ificant lead over the vacancies (or unemployment) series . Those 
monitoring the labour market might just as w ell re ly  on the o f f ic ia l  
vacancies index which is based on a larger sample ( i f  a lso biased but 
in a d iffe ren t way from the CBI index) allowing us to disaggregate by 
industry or occupation, subject to the caveats about ord inality  given above.
Given the short-run nature o f the judgements which firms are asked 
to express about production constraints, the resulting figures are o f 
very lim ited value in medium-term planning. Over a period o f a year 
they may indicate where certain constraints are lik e ly  to become more 
severely fe l t  and in some cases may provoke action which would otherwise 
not have been taken, fo r example, through upgrading less sk illed  workers 
within firms or training more adults in government Skillcentres. What 
is  common to a l l  these measures o f shortages o f  resources fe l t  by the 
firms is  that they can never be based on anything more than existing 
organisational e ffic ien cy . In themselves they cannot indicate where and 
and to what extent i t  would be most profita b le  for manpower agencies to
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help eradicate shortages. They simply suggest where to start looking.
3.6 Concluding Comments
A recent report by Anderson (IS?1*)  ^ of the National Economic
Development O ffice  provides a useful backdrop for some general comments
on the matters discussed in th is chapter. The report has generated much
interest and some controversy by questioning the value o f  meeting alleged
shortages o f sk illed  labour. I ts  main conclusion a fte r  a p ilo t study o f
eighteen engineering firms is  that most s k il l  shortages could probably
be eradicated by better management of production and industria l relations
rather than increased recruitment and training.
'Any perception o f the true dimensions o f the 
problem cannot here be more than a general 
estimation, based roughly upon an assessment 
o f the position  in which a normally organised 
and e f f ic ie n t  Company - not to be taken fo r 
granted on th is  survey - might expect to fin d  
i t s e l f  a fte r  having explored the policy 
opinions ava ilab le . Too many Companies on 
th is survey were too easily prepared to take 
too many factors as being beyond their con tro l, 
or outside th e ir  concern; i t  was perhaps 
therefore asking too much to discuss Hertzberg 
ea r lie r , when some o f these managers seem not 
yet to know about Elton Mayo.'(4®'
These conclusions are however less surprising than the response to 
them. Committees were subsequently set up to discuss the implications o f 
the project findings most of which had already been underlined ad nauseam 
by a variety o f books and reports published during the nineteen-sixties, fo r  
example Shanks (1961), P.E.P. (1965), the National Plan (1965), Jones and 
Barnes (1967), Ulman (1968) and the Donovan Commission Report (1968) quite 
apart from the many N.E.D.O. reports o f the period. Perhaps this was some­
thing of a reaction to  rea lis in g  that despite the 'shake-out' and the current 
high leve l o f  unemployment, which together might have suggested that 
firms in the nineteen-seventies were more e ffic ien t and facing p len tifu l 
supplies o f sk illed  labour, firms were in fact s t i l l  incapable o f
(9 )) Anderson (1974), p.62.
organising their manpower a ffa irs  'p rop e r ly '.
In previous sections we indicated that management decision­
making in operating in the external labour market le f t  much to be' 
desired. The NEDO study suggests that even i f  they attempted more 
tenaciously to plan to  avoid expected shortages, even i f  they signalled 
their current and future vacancies fo r sk illed  men and trainees 
carefully and comprehensively to the Department o f Employment, so 
long as these plans are based on the present in e ffic ien t use o f  
manpower within firms then national manpower agencies w ill  pursue 
inappropriate p o lic ie s . They w i l l  concentrate upon augmenting the 
supply o f labour rather than upon improving its  u tilisa tion .
However, two main points need to be investigated before we 
can conclude that, fo r  example, the recently published government 
plans to increase expenditure on train ing represent further misapplied 
e ffo r t .
( i )  Changing management attitudes and a b ilit ie s  is  a
longer problem than perhaps envisaged in the 's ix t ie s  
and the managerial and industrial relations environment 
in which e ffic ien c ie s  can be achieved is unlikely to
be created very quickly and without s ign ifican t
0+1)'transaction costs '.
( i i )  Even i f  the findings o f  the p ilo t study are generally 
applicable to the engineering industry during autumn 
o f 1974, the government is  attempting to raise the 
le v e l o f economic a c t iv ity  and this could produce 
extensive shortages a lb e it in 'r e a l i t y ' ( i . e .  'k la 
NEDO) less than actually perceived by companies.
(H I) i . e .  the costs o f achieving 'X -e f f ic ie n e ie s '. 
(1966).
See Leibenstein
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Esentially the dilemma is  to decide upon the acceptable balance 
(42)o f risks between:
(a ) misallocating resources in the interim by producing 
craftsmen who cannot subsequently find employment in 
their trades;
(b ) fa il in g  to maximise growth 'when i t  comes' because of 
sk illed  labour shortages.
Assessing the situation in turn leads on to questions about the 
the r e l ia b il it y  o f forecasts o f
(a ) the future state o f  the economy;
(b ) technical changes which promote labour-saving innovations;
(c ) socia l changes which create conditions in which the 
e ffic ien cy  o f the labour force (including management) 
may be improved and the greatest benefit obtained from 
the advance o f technology.
There is  a possible danger that during severe recessions, the 
pressures fo r  reducing unemployment w ill  be transformed into pressures 
fo r raising the amount o f train ing w ell above the leve l ju s t ified  by 
a counter-cyclical manpower po licy  aiming to reduce the likelihood o f 
bottlenecks to future growth. Training which has only a s ligh t impact 
upon the individuals productivity in jobs lik e ly  to be available in 
the future might be regarded simply as a short-run welfare a lternative 
to unemployment. However where i t  is  conducted to such an extent that 
i t  raises s ign ifican tly  the risk  o f high unemployment among those s k il ls  
which could be involved in major reorganisations o f manning and 
production methods in certain industries, then training could ind irectly
( 1+2) This presumes an absence o f the illu sion  that training is one o f 
those major technical devices which w ill  provide a solution to 
B rita in 's  unemployment problem. Clearly i t  w ill not, but, fo r 
example, the Manpower Services Commission has had to remind 
commentators repeatedly to avoid this misconception.
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further slow down the achievement o f basic improvements in e ffic ien cy . 
This raises many social questions some o f  which have only to be asked 
to indicate just how much the state o f  the labour market has changed 
since the n in eteen -fifties  (fo r  example: Is it  better for people to 
have the opportunity to be trained in s k il ls  fo r  which they w ill  
probably never find proper employment rather than be le f t  with 
unemployment as the only option until the economy slowly revives?).
These broader issues are important but w i l l  not be discussed in this 
study. What should be explained is  that the argument about better 
manpower u tilisa tion  versus train ing cannot proceed without crucial 
evidence missing from the NEDO survey o f engineering companies. That 
is,some notion o f the feasib le speeds o f  adjustment attached to the 
options theoretica lly  open to management. The NEDO p ilo t  study has 
stated the problem but without a more detailed set o f research studies 
o f the economic and industrial re la tions aspects o f manpower u tilisa tion  
and technical change, there can be no insight into potential solutions. 
At the moment one is le f t  with a vague impression that firms could 
reduce their sk illed  shortages by employing thrusting, working class 
ex-shop stewards imbued with the s p ir it  o f  cooperative enterprise 
(but not ownership?) and thoroughly trained in modern management 
methods as mangers o f  innovation. Unfortunately they too seem to be 
in short supply.
The NEDO p ilo t study implies that too much attention has been 
focussed upon adjustments to supply rather than to demand but further 
that the supply adjustments have been o f the kind to cause an outward 
sh ift  o f the supply schedule rather than a movement along i t .  In other 
words the NEDO study pai'tly confirms the results reported by MacKay 
et a l (1971) and discussed in the previous chapter that the wage- 
structure is  tending to encourage downward occupational mobility.
This suggests that serious consideration should be given to raising
3.69
sk illed  wages re la tive  to the rest since the short-run supply 
e la s t ic ity  is lik e ly  to be s ign ifica n tly  positive. Such action by firms 
would involve v io la tin g  the conditions o f the current incomes 
po licy . When research begins to throw up these problem areas surrounding 
those attempting to devise 'active  manpower p o lic ie s ' (which hitherto 
have been carefu lly pursued so as not to encroach upon the sovereignity 
o f firm s' demands fo r labour and above a l l  upon the preserves o f 
'indu stria l relations p o l ic ie s ') ,  i t  is  clear that, especia lly in 
present p o lit ic a l and economic circumstances, the d if f ic u lt ie s  o f 
assessing alternative national manpower strategies are considerable.
They are made worse by the lim ited information we have about labour 
costs for the training and employment o f d ifferen t s k il ls ,  by 
imperfections in the evidence ind icating that the current industrial 
and occupational wage-structure is  not wholly compatible with an 
optimal a llocation  o f the available sk illed  manpower, and by the extreme 
uncertainties attached to B rita in 's  medium-term growth. These factors 
mean that the margins fo r  error in the price parameters and resource 
distributions required fo r a calcu lation o f the relevant opportunity 
costs are exceedingly large. At the same time there has been l i t t l e  
econometric research done on the nature o f the responses which the 
market i t s e l f  throws up independently o f any action by manpower agencies. 
We need to construct models o f labour markets which provide a basis 
fo r  investigating the e ffects  o f d iffe ren t po lic ies . The present study 
is  mainly intended to be a contribution to the development o f such 
models rather than to the problems o f  then applying cost-benefit 
analysis to the outcomes of a lternative  po lic ies  as predicted by 
the models. No attempt w ill be made to deal d irectly  with the 
question o f potentia l improvements to the organisation o f internal 
labour markets nor with the cost-benefit analysis o f introducing
labour-saving technologies. Despite strictures about ignoring the 
e ffic ien cy  o f the internal operation of the firm , i t  is fe l t  that 
s ign ifican t insights can be s t i l l  be gained by analysing the behaviour 
o f  firms as observed in the external labour market.
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CHAPTER 4 THE SUPPLY OF APPRENTICE RECRUITS TO ENGINEERING
4.1 Introduction
In the previous chapter the entry of young people into 
apprenticeships was identified as the main point at which engineering 
firms attempt to regulate the new supply of skilled labour. The recruit­
ment of apprentices is also the only manpower flow in the skilled 
labour market for which there is regular statistical information 
available. The present chapter will consider the supply determinants 
of the flow of young entrants into engineering with particular reference 
to those taking up apprenticeships. First, we shall deal very briefly 
with some sociological perspectives on occupational choice. Second, 
we discuss the demographic and educational trends which will have 
influenced the supply of school-leavers to the labour market during 
1951-71. Third, alternative labour market situations affecting the 
employment and earnings of apprentices and other school-leavers are 
assessed. Finally, we specify and estimate supply models for apprentice 
recruits and all school-leavers entering the engineering industry.
4.2 Sociological Studies of Initial Occupational Choice
This is not the place to survey the extensive literature on 
occupational choice. Butler (1968) and the collection of articles 
edited by Williams (1974, especially the introductory essay by Sofer) 
cover most of the work relevant to the British situation including the 
major American studies of which those by Ginzberg et a l . (1951, 1964), 
Super (1953, 1964) and Blau et a l . (1956) have strongly influenced the 
theoretical approaches of British studies. Th^ multidisciplinary 
research strategy adopted by Blau et a l . has most affinity with the 
treatments of occupational choice provided by economists following 
hard on the heels of developments in the theories of human capital and 
consumer behaviour. However the link between this earlier study and
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the work of Becker (1964, 1965), Fisher (1971) and most recently,
Ghez and Becker (1972) is mainly in terms of a methodological 
similarity. Blau and colleagues, unlike Ginzberg and Super, distinguish 
sharply between the formation of occupational preferences by the 
individual and his actual entry into a particular occupation.- 
Occupational choice is then a process influenced by the individual's 
hierarchy of preferences and his expectations of how successful he will 
be in attaining jobs in those different occupations. Sofer (1974, p.32) 
interprets this process as involving 'a descent in a hierarchy of 
preferences...which comes to an end, at least temporarily, by being 
selected for an occupation'. Economic and sociological as well as 
psychological variables are expected to determine the outcome of this 
process and Blau et a l . believe that having used their framework to 
guide the selection of relevant variables, it is an empirical question 
as to which turn out to be most important in different circumstances.
In contrast Ginzberg et a l . (1951) concentrate upon occupational choice 
as the formation of preferences whilst Super (1953) is much more inclined 
to widen the definition to include the whole process of entry into an 
occupation during which the development and modification of preferences 
cannot be distinguished from the compromises made by the individual 
when his preferences are confronted by limited opportunities. Thus 
Super would object to the notion that preferences are in a sense 
'unconstrained' and act as a set of criteria by which to evaluate 
alternatives selected from a choice set open to the individual. There 
is thus a fundamental difference between Super and Blau, Becker,
Fisher etc., which is only further increased when one begins to consider 
more rigorously their implicit or explicit treatments of information, 
uncertainty and risk, and the rationality of occupational choice.
British research displays similar differences in the definition 
of occupational choice and the scope of studies into the phenomenon.
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However, Butler (1968, p.2) concludes from his review of literature
up to the middle nineteen-sixties that
'British research in this field is not commonly based 
on the empirical testing of hypotheses which derive 
from, and can be related to, sociological or psycho­
logical theory. There are exceptions.•.but because of 
the absence of general theoretical structures there is 
much duplication and little comparability. The 
selection of variables for study tends to be random; 
question wording varies; the significance of many results 
is missed; sample size is not optimised on the basis 
of expected standard errors (which are rarely computed 
in any case); and other detailed criticisms could be 
listed. In particular, the methods of data analysis 
used in sociological studies of occupational choice 
commonly consist of a series of cross-tabulations, and 
they frequently miss useful leads that might come from 
more powerful forms of analysis. In general, investig­
ations conducted in this field by psychologists have 
employed more imaginative and more fruitful analytical 
techniques. '
Some of the more recent contributions collected together in Williams 
(1974) seek to correct this lack of theoretical perspective but the 
weakness of quantitative analysis is still present in those which include 
empirical results. The latter means that, however much these exchanges 
between soliologists may lead us to probe and challenge aspects of 
economic theories of occupational choice, one must doubt the useful­
ness of many of the findings of studies which start from sociologically 
more satisfactory theories. To narrow the discussion to the problem 
of quantitative modelling we might, for instance, look to empirical 
soliology for insight into the following aspects of entry into employ­
ment:
(i) the determinants of general occupation preferences;
(ii) the decision-making situation governing the way in which 
general preferences are compromised to produce 
occupational choices which guide the individual in the 
medium run;
(iii) the translation of occupation choice into short-run job
search activity;/,
(iv) the major constraints upon decision-makers in (i)-(iii);
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(v) the adequacy of information on which general preferences 
are formed, strategic choices are made and job search 
proceeds;
(vi) the positions of the main information feedback loops 
which allow for modification of decisions;
(vii) the rationality of preferences, choices and search activity;
(viii) the degree of explicitness and continuity in the decision­
making processes including the formation of general 
occupational preferences.
The last two points indicate that the clear-cut terms in which 
decision-making tends to be discussed by economic theorists may be quite 
inappropriate. This particularly applies to those adopting, effectively, 
a utility theory of the most tautological form which provides an all 
embracing theoretical framework allowing the economist to absorb without 
surprise most sociological t h e o r i e s . W e  shall however side-step this 
important aspect which is put forceably (arguing against other socio­
logists and psychologists) by Super (1953) and, in a rather different 
context, by Haystead (1971). Turning then to aspects (i)-(iii) it will 
be observed that the concept of time scale has been introduced when 
distinguishing three stages in the process of entry into employment.
Thus it may not be possible to influence the supply of young entrants
\
to a certain occupation in the medium-run by changing general occup­
ational preferences. These are determined by personality traits such
as 'interests, values, attitudes, abilities (intellectual, social and
(2)
physical), beliefs (including religious beliefs) and knowledge.'
In circumstances where it is believed that children are subjected to 
influences which bias them against skilled manual work in engineering 
the modification of biased information (i.e. knowledge) may be 
insufficient to affect general preferences significantly because at 
this level, for example, attitudes and abilities acquired are more 12
(1) This tradition is long and has undermined scientific progress 
in the application of economic theory to the labour market.
(2) Butler (1968, p.6.).
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important and these are more difficult to change. Nor is altering the 
structure of the education system so as to inculcate a greater interest 
in science and technology and to provide greater opportunities to acquire 
basic skills, likely to have a medium-term inpact on the supply of 
young entrants to technical occupations. Unless one can predict job 
opportunities further ahead than that it is also arguable whether or not 
such a policy is justifiable. The strongest position to have been 
adopted has really been based on the assumption of a dynamic excess 
demand for people in technical occupations varying from skilled crafts­
men to professional technologists (with admitted fluctuations in the 
mix) together with the belief,not that the education system is failing 
to bias children sufficiently in favour of the relevant subjects and 
occupations, but that it is not giving science and technology its fair 
due in the general educational process. Thus a particular view of the
state of the post-war labour market is combined with an objection in
(3)
principle to unbalanced education. The latter becomes especially
important when, as has been argued by some sociologists, attainment is
. . . . (4)
a more important determinant of subject choice than is interest.
If pupils/parents choose subjects with a view to batting from strength 
then the information on which strength is judged needs to correct for 
differences in the effectiveness and intensity of teaching given.
It is beyond the scope of this chapter to do justice to the variety 
of sociological theorising about the formation of what we have 
described as 'general occupational preferences'. Different taxonomies 
of concepts appropriate to analysing their determinants also tend to 
modify the concept of preference itself. This applies especially to the 
relationship between values and occupational preference. However it 
has been argued by Ford and Box (1967, p.112) that 34
(3) For a neo-classical attack on this position, see Gannicott and 
Blaug (1969).
(4) See Butler (1968, p.7).
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'in order to test a general theory of occupational choice 
it is sufficient to take val u e  orientations as given and 
explore no further the process by which they are acquired.
Indeed, even if it were our aim to develop procedures to 
enable practitioners to predict the occupational choices 
of specific individuals it would still be adequate to 
treat values as an independent variable.'
This view has much in common with the economist taking 'tastes' 
as given but, of course, ignores all circumstances in which the purpose 
of prediction is to see whether action should be taken to alter the 
expected outcome by trying to change values/tastes as well as other 
factors such as information and the situation as regards constraints 
(points (iv) and (v) above). Similarly it leaves to one side research 
into the legitimate means by w h i c h  and the time-scale on which such 
changes in general occupational preferences may be significantly achieved 
The choice process has been split into three parts, the second of 
which involves the specification of occupational areas in which job 
search activity is eventually planned and executed. This stage 
crystallises out of the first stage by virtue of the need to take 
decisions about education and training not directly connected with a 
particular job. These decisions require the individual to stipulate 
the strategic position which he wishes to adopt from which to launch 
his job search. Hence it is necessary to translate general occupational 
preferences into terms which h e l p  to cope with the complexity of decision 
making, relating both to information search and the process of evaluation 
The perception of a need to m a k e  these intermediate choices at certain 
stages prior to labour force entry is highly influenced by the 
structural factors imposed upon the individual. It would seem 
impossible to distinguish a time-profile of decisions which would arise 
untrammelled by the very powerful channelling imposed by the education 
system from the one which actually occurs. Most research has under­
standably concentrated upon establishing where the main constraints 
operate, giving rise to choices with virtually irreversible consequences, 
rather than to the alternative decision sequences which might otherwise
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hav e  been preferred by young people. We shall come to the question of 
constraints in a moment. As regards the process by which occupational 
choices are made, several sociologists have described it in terms 
similar to those of modern labour economics. Ford and Box (1967, p.113) 
put forward the following theory:
'1. In choosing between alternative occupations, a person 
will rank the occupations in terms of the relation 
between his values and the perceived characteristics 
of the occupations; the higher the coincidence 
between the characteristics and his values the higher 
the rank
2. The higher a person perceives the probability that he 
will obtain employment in the higher-ranked occupation, 
the more likely he is to choose that occupation.*
This sort of reasoning applies especially to cases where the 
occupational choice must, by virtue of the intervening education and 
training, take place well in advance of seeking a job. Where an 
occupational choice is rapidly followed by job search because the 
relevant qualifications have already been acquired it is necessary to 
replace this theory with one which deals adequately with the information- 
job search process where the medium-run probability of finding employment 
in the occupation chosen is replaced by the short-run probability of 
obtaining a better job than the one just offered. On the other hand, 
because the consideration of occupations and jobs involves some 
evaluation of the likely stability of employment opportunities in an 
occupation and of the likely security of employment in a particular 
job, respectively, the treatment of job search activity still requires 
explicit recognition of the uncertain tenure in a job which has 
actually been offered as well as the uncertainty attached to the 
offering of another job.
Little detailed work seems to have been done by sociologists on 
the process of job search either for its own ends or as a means to 
studying the way in which occupational choices are revised with addit­
ional information about the labour market. In contrast recent
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contributions by economists appear to have concentrated upon this 
area as part of the evolving in terest in the short-run dynamics of 
the labour m a r k e t . T h e y  have, however, ignored its  connection 
with occupational choice.
The very nature of such socio logical enquiry has led to findings 
which rela te to the interaction of preferences or choices and the 
lim itations placed upon the individual by the social and economic 
structure. The lack of British cohort studies in which the individ­
ual's  decision -m.il::nr>, is closely  followed through time renders i t  almost 
impossible to distinguish unconstrained choice from the actual outcome 
except in certain spec ific  short-run decision situations. Without 
some attempt to do so (and the concept of 'unconstrained choice' is i t s e l f  
a question-begging notion open to several philosophical and sociological 
objections) i t  is d i f f ic u lt  to see what the e ffects  of actual or possible 
structural constraints are lik e ly  to be. The mere fact that the 
enforced choice among school subjects is  sometimes made with only 
lim ited regard for the implications i t  has for future employment does 
not indicate how much a more considered choice or a reduction in the 
need for lim iting options at a particular stage w ill  a ffec t future 
labour supply to, say, technical occupations. The iden tification  of 
constraints is however a f ir s t  step towards an evaluation of the 
e ffe c ts  of their removal. The main type o f constraint which has been 
investigated by economists is , of course, the demand for labour. A 
raising of the demand schedule-constraint when the market is in 
equilibrium is precisely a case where the supply o f labour is unaffected 
unless the wage is also increased. The whole theoretical framework 
of price theory is bu ilt on the distinction between demand and supply 
by introducing the concept o f the schedule. 5
(5) See Fisher (1971).
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The acquisition of information to guide the preference-choice-
search process has been studied by sociologists but the distinction
between general information about occupations, specific information
about jobs and the associated measures of the probability of obtaining
secure employment has not always been sustained. These studies have
covered the operation and influence of the alternative channels of
information both formal (through schools and the Youth Employment
Service) and informal (through the family and peer group) rather than
the adequacy of information transmitted.^^ Nor does the evidence
presented on the latter point always justify the inferences drawn from
it. For example Liversidge (1962, p. 74) concluded that for his sample
of secondary school children in fifth and sixth forms,
'The general picture that emerges from this study is one 
of startlingly accurate appraisal of life chances by the 
children, and a shrewd appreciation of the social and 
economic implications of their placing within the 
educational system. They know at what age they will 
marry, the best type of job they can get, and the best 
wage they can hope to earn at that job.'
However, the respondents were asked to rank occupations according 
to prestige in the community and the similarity in their median 
rankings to those of adults was cited as evidence for children having 
not only 'a pretty clear idea of the social structure of the community 
in which they live', but also of 'the position they wil l  occupy in 
that coimnunity when they leave school'. It is not clear how the second 
statement follows at all from perceptions of prestige. Liversidge's 
analysis of the accuracy of knowledge about the wage structure adopts 
a very crude measure of accuracy and really only shows that children 
in grammar schools were less likely to exaggerate earnings prospects in 
an occupation than those who attend secondary modern school^. Boys 
in the latter were especially prone to overestimate earnings. No 
attempt was made to compare the relative earnings in different 6
(6) See Butler (1968, pp. 14-17) and Timperley and Gregory (1971)
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occupations as anticipated by these children. Most economists would 
probably regard the claims of 'startlingly accurate appraisals' as 
ludicrous given the highly aggregate occupational classes and the limit­
ations of the statistical design. Koil et a l . (1966. p.79) nonetheless simply 
report that 'investigations agree that while knowledge of wages and 
hours is very accurate, knowledge of work content and training require­
ments is slight'• Sofer (1974, pp. 34-5) is rather more aware of the 
outstanding deficiencies which need to be remedied before such strong 
conclusions as those of Liversidge can be justified.
'It is evidently a matter for further empirical research 
to discover what proportions of school leavers can be 
specific (and are subsequently proved correct) about the 
first job they w ill secure, what proportions are wrong 
and in what direction they err, and what proportions are 
simply unable to specify. Within this design one could 
test various notions about the causes (or at least the 
obvious possible correlates) of accuracy, vagueness, 
pessimism and optimism.'
Thus whilst the quotation from Liversidge given above may be music 
to the ears of economists wishing to relate changes in the supply of 
young school-leavers to changes in employment conditions (notably wage 
relativities) and prospects, more thorough research is required before 
its claims can be accepted. It may seem no longer to be 'sociologically 
naive' to assume a reasonable degree of adequate information about 
employment opportunities; certainly young people are not completely 
ignorant, but the presence of a significant aggregate association 
between apprentice recruitment and a relative earnings variable (as 
shown below) cannot b e  accepted as reflecting a supply influence 
without more than the usual scrutiny.
4.3 The Impact of Demographic and Educational Trends
Notwithstanding changes in tastes and information which affect the 
occupational choices of young people, when the entry into employment of 
those under eighteen years is seen in the aggregate, undoubtedly the 
two major influences upon the numbers in that age-group joining the
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labour force are the variations in the size of the population group 
and the expansion of educational opportunities available beyond the 
compulsory stage.
The decision to leave full-time education will be influenced by the 
opportunities for further full-time study on the one hand and the 
availability of jobs on the other, both with their associated costs and 
benefits. The resulting activity rates for males and females aged 
fifteen to nineteen in Great Britain are given in Table 4.1. The 
drop in activity rates for males between 1951 and 1961 averaged 0.9 
per cent per year compared to an average of 0.8 per cent between 1961 
and 1966, and 1.9 per cent between 1966 and 1971. For females the 
corresponding average annual reductions were 0.8, 0.9 and 2.1 per cent 
respectively. The numbers economically active peaked however between 
1961 and 1966. Supplementing the census data by inter-censal estimates 
of the changes in size of the cohort of school-leaving age we find 
there have been marked fluctuations in the potential supply of school- 
leavers requiring employment. Table 4.2 gives the de facto population 
aged fifteen years for the United Kingdom. Important features are the 
reduction to 623 thousand in 1956, a sudden increase from 767 thousand 
in 1961 up to 987 thousand in 1962, followed by a decline to 755 
thousand in 1967 and the recent increase from 756 to 800 thousand between 
1970 and 1971.
The impact of the state of the labour market and the level of / 
educational provision upon the decision to leave full-time education 
is difficult to assess given the incompleteness of the statistics on 
numbers in full-time education for the earlier years (especially those 
in further education), the need for an adequate measure of the capacity 
of the education system as opposed to its utilisation and the problems 
of constructing indicators of the demand for education and of the costs 
of undertaking it. The outcome has been dominated by educational 
expansion. For England and Hales the percentages of young people aged
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Table 4.1 Activity rates of young people in Great Britain
Economically active (thousands)
Population (thousands)
Activity rates (per cent)
Males aged 
15-19
Females aged 
15-19
Total
1951 1265 1229 2494
1961 1350 1256 2606
1966 1467 1337 2804
1971 1155 1011 2166
1951 1508 1558 3066
1961 1809 1765 3575
1966 2077 2011 4088
1971 1896 1810 3706
1951 83.8 78.9 81.3
1961 74.6 71.1 72.9
1966 70.6 66.5 68.6
1971 60.9 55.9 58.4
Source: Census of Population 1951, 1961, 1966 as published in Table 109. 
British Labour Statistics. An Historical Abstract, 1886-1968. 
Census of Population 1971.
Table 4.2 De facto population aged 15 years. United Kingdom (thousands)
Males Females Total
1951 272 330 602
1952 285 332 617
1953 328 334 662
1954 338 333 671
1955 333 323 656
1956 316 307 623
1957 343 328 671
1958 373 359 731
1959 392 375 768
1960 389 370 759
1961 392 375 767
1962 505 482 987
1963 458 440 898
1964 428 406 834
1965 411 391 801
1966 395 377 772
1967 387 368 755
1968 388 373 761
1969 392 374 766
1970 387 370 756
1971 410 390 800
Source: The relevant Annual Abstracts of Statistics. Figures prior to
1 9 5 6 are based on the numbers aged 16 to 20 years in 1956. Due 
to rounding errors the sum of male and female population figures 
does not always equal the total figure given.
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Table
*
4.3 The trend in remaining at school (England and Wales)
Percentages of boys a n d  girls o f  each age 
group attending school in January
16 years 15 years
1954 15.8 31.5
1 9 5 5 16.9 32.7
1 9 5 6 17.7 33.9
1957 18.7 35.1
1 9 5 8 19.3 3 6 . 6
1959 20.7 38.4
1960 21.5 39.8
1961 22.0 40.0
1 9 6 2 21.9 42.3
1 9 6 3 24.4 44.4
1 9 6 4 24.9 58.9*
1 9 6 5 26.4 61.5
1 9 6 6 28.2 63.7
1967 29.9 6 5.6
1 9 6 8 32.2 68.7
1969 34.2 70.4
1970 35.1 71.2
1971 35.8 72.7
From 1963 onwards, those pupils who reached school-leaving 
age (15) during the Autumn Term and wished to leave, were 
required to remain until the end of the Easter Term.
1954-67 Layard et al (1969), Tables A4 and A5 
1968-71 Statistics o f  Education for the relevant years.
Source:
Table 4 .4 The trend in continuing full-time
education after leaving school 
(England and Wales)
Academic
Percentages of all School- 
leavers of each age con­
tinuing in full-time edumtacn
Year
16 years 15 years
1960-61 12.5 5.7
1961-62 13.9 6.1
1962-63 13.8 5.8
1963-64 14.1 5.5
1964-65 14.4 * 3.7
1965-66 15.0 4.3
1966-67 16.5 4.7
1967-68 16.6 4.4
1968-69 17.7 4.6
1969-70 17.5 8.3
1970-71 17.9 8.9
Source: The relevant volumes of Statistics of Education
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fifteen and sixteen years who were attending school in January 1954 
were 31.5 and 15.8 per cent respectively: these had risen to 44.4 and 
24.4 per cent respectively by 1963. From 1963 onwards, those pupils 
who reached school-leaving age during the Autumn term and wished to 
leave, were required to remain until the end of the Easter term. This 
causes a considerable discontinuity in the series for fifteen year olds 
(see Table 4.3). The annual average increase up to 1963 was 1.3 
per cent compared with 1.7 per cent between 1964 and 1971, calculated 
on the new series. The series for sixteen year olds is largely 
unaffected by this change and reaches 35.8 per cent in 1971. Given 
the increasing proportion of school-leavers entering further and higher 
education, the aggregate supply of young people aged about sixteen 
years (the usual age for entering an apprenticeship) will have 
diminished even more than is indicated in Table 4.3. The proportions 
of school-leavers extending their full-time education rather than 
directly entering employment are given in Table 4.4 for leavers 
during academic sessions 1960— 61 to 1970-71 inclusive.
The outcome of these trends is captured for those under eighteen 
by the statistics of first employment of young people collected by the 
Youth Employment Service. Since the extensiveness of coverage varies 
between regions, these cannot be taken as accurate estimates of all 
such young people entering employment from the education system. In 
so far as the coverage does not vary from year to year, these figures 
do provide an estimate of trends in the pattern of first employment 
of those under eighteen. In particular, this is the only source of 
information about the industries and categories of employment entered. 
One of the categories of employment relates to apprentices and
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l e a r n e r s . I t  is not possible to separate the two groups and the 
combined series is assumed to reflect movements in apprentice recruit­
ment for 1951-71. A further assumption is that recording by the 
Youth Employment Service of apprentices who are recruited after say 
a year of further education is no less comprehensive than that for 
school-leavers. This implies a negligible increase in unrecorded
recruitment due to more young people taking up further education prior
(8)
to entering the labour force.
The total number of school-leavers entering employment in all 
industries in Great Britain and the de facto population aged fifteen 
in the United Kingdom for 1951-71 are shown together in Figure 4.1.
The supply influence is clearly observed for 1962. A  similar pattern 
results for the first employment of all apprentices and learners, but 
for the engineering industry the employment of both school-leavers in 
total and apprentices and learners alone are much less dominated by 
the size of the cohort of school-leaving age. For example, between 
1956 and 1962 the number of fifteen year olds increased by 58.5 per 
cent, the first employment of all school-leavers and all apprentices 
and learners increased by 36.3 and 30.8 per cent respectively but for 
the engineering industry the intake of school-leavers increased by 78
(7) The numbers of young first entrants to the labour force are cross- 
classified by M.L.H. industry and five main employment categories. 
According to the notes of guidance on the coding of occupations 
issued to Youth Employment Officers, 'apprentices and learners' 
should include all those entering an 'apprenticeship or learner- 
ship covering a specified substantial period, normally at least 
three years,,.... which will lead to recognition as a skilled 
craftsman, tradesman or technician.' Those entering pre­
apprenticeship training where there is a firm understanding that 
it will lead to an apprenticeship proper are also included.
Since the statistics arise from the need to issue National Insurance 
Cards to those starting employment, not all those leavers who have 
already obtained insurance cards for temporary or part-lime work 
will be recorded, although careers officers try to ensvYe that 
their records are complete. Department of Employment Gazette.
July 1972, pp. 620-26.
(8) As regards those who begin work before taking up an apprenticeship 
with the same or a different firm, it is not certain how many of 
these are recorded as apprentices by the YES. Since this group will 
have declined during the period it will compensate to some degree for 
the possible under-recording due to the extension of full-time education
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17.5 per cent and the recruitment of apprentices in fact declined by
4.3 per cent following a peak of recruitment in 1961 which was 5.4 per 
cent above the 1956 level.
(9)
The zero-order correlation coefficients between the number of 
fifteen year olds in the population and the following variables have 
been calculated for 1951-71: the total number of young entrants to the 
labour force (0.451) the total number becoming apprentices or learners 
(0.816), the number entering the engineering industry (0.046) and the 
number entering the engineering industry as apprentices or learners 
(-0.325). Since the supply of all four groups of entrants would be 
affected by the expansion of higher education, the low association 
between the recruitment of apprentices by the engineering industry and 
both cohort size and, as will be shown, the total number of young 
entrants to employment is somewhat striking.
4.4 An Economic Model of the Supply of Apprentices
It is not intended to provide a fully specified economic theory 
of occupational choice as a basis for a model of supply. The discussion 
of section 4.2 underlines the need for an appropriate socio-economic 
theory if we are to tackle policy issues properly. It remains to be 
seen whether the development of elaborate neo-classical theories, such 
as the one put forward by Fisher (1971), will provide testable models 
which can be used in forecasting situations and policy simulation. A 
more tentative approach is taken here, perhaps more in keeping with the 
data presently available.
4.4.1 The model
The simple model presented below deals with the decision to enter 
an occupation-industry and not the choice of hours to be worked. We 
adopt a probabilitistic approach, positing a random event in which a 
random individual faced with information about a random occupation 9
(9) The variables were correlated in logarithmic form.
100) for groups of young entrantsIndex numbers (1951
to employment and the population aged
All young
A ll young fi: 
recruited by
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considers whether or not to seek such employment. The probability that 
he will choose an occupation is deemed to be a function of the 
probability that information is received about it in the first place 
and that this predisposes the individual to opt for that occupation 
rather than another. Cutting through the complexities of occupational 
choice described in section 4 . 2 ,  let us presume that there is no 
systematic bias in information received nor is there a tendency for 
more people to receive information about one occupation than another. 
Erroneous or incomplete information about occupations may well occur but 
this is attributed to random failure of the communication system. The 
expected number of young people wishing to enter employment will depend 
on the number actually intending to leave full-time education as well 
as the pattern of information received and the individual relative 
valuations of occupations. For those entering the labour force before 
reaching eighteen we shall separate the decision to continue full-time 
education from the decision about which occupation to pursue in the
course of actual job search. It is assumed that the former generally
V
precedes the latter and that at least up to 1971 staying in the education 
system to avoid unemployment and other reversals or blurring of the 
sequence were not sufficiently important to affect our analysis of the 
supply of young people to a particular industrial sector of the economy 
rather than to the economy as a whole. Thus we express the expected 
number of young people willing to enter apprenticeships with engineering 
firms in time period t, L A t , as a function of the expected number 
entering employment of any kind, SLT^, and the probabilities of indiv­
iduals (k=l,...SLT^) preferring engineering apprenticeships P^(A)£ . 
Although the latter will differ in their responses to changes in the 
various characteristics of apprentice and other openings it is argued 
that each will be a function of (i) the expected net earnings profile 
conditional upon apprentice as opposed to other juvenile opportunities, 
(ii) the non-wage aspects which can be measured quite easily and whose
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general directional influence upon labour supply can reasonably be 
predicted a  priori, and (iii) the host of other facts in relation to 
which it is almost impossible to stipulate a priori a generally 
applicable individual supply r e s p o n s e . D e n o t i n g  these character­
istics by E t , X t and Z t and using subscripts A  and R to identify 
initial ports of entry as engineering apprenticeship and the rest,
respectively, we can postulate a relationship between them and the 
mean of the P ^ i A ) ^
Since the precise functional relationship g is unknown we shall 
collapse the comparison of profiles of characteristics associated with 
alternative ports of entry to the labour force into a set of relativities. 
Dropping the A  and R subscripts, (1) and (2), yield
LA = SLT . f(E X„ \  ) ... (3)
t z  z 9 z 9 z
where E^, X t and Z £ represetit 'relative' measures. This step of course 
restricts severely the range of possible functions g compatible with f. 
Note also that g and f have been assumed to be independent of time. We 
have already indicated that tastes have not been the subject of very 
thorough investigation in relation to occupational choice. Since it is 
also not possible at this stage to find proxies for the main components 
of X £ and the relationship used as a basis for estimation is more 
appropriately written as
L A t = SLTt . f(Et, e t) ... (4)
where e t is a residual error term. 10
(10) For example, whereas additional pension provision by the firm and
reductions in hours of work are unlikely, ceteris paribus, to lower 
personal valuations of jobs offered by it, raising the temperature 
in the factory beyond 65°F and introducing piped music may well 
cause discomfort to as many as benefit by the new conditions.
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The variable is intended to represent the expected earnings 
profile obtainable via entry to an engineering apprenticeship relative 
to another category of employment. This encompasses the concept of 
security of employment in an occupation, not necessarily with the same 
firm o r  even industry. Once this modification of the short-run
supply model is introduced there arises an estimation problem tied to 
the measure adopted for relative security of employment. If the 
individual before looking for a job chooses as his best proxy for future 
employment prospects in different occupations some function of their relative 
levels of current unemployment then his supply response will be a 
function of the relative demands for labour. If further there is a 
negative correlation between the measure of relative security and the 
demand for apprentice recruits, then a very strong demand influence 
enters the estimation of the supply model via the unemployment proxy 
for relative security. This happens unfortunately in the case of the 
engineering industry which experiences recessions more heavily than other 
industries. In theory the relative levels of security of employment 
could be expressed as functions of past as well as or instead of 
current levels of unemployment but no experimentation with lag structures 
is attempted.
Before attempting to estimate this simple model it is necessary 
to look rather more closely at the labour market responses which will 
affect the extent to which one observes supply dominated fluctuations 
in apprentice recruitment.
4.4 . 2  Labour market responses
It will be useful to characterise the following labour market 
situations, bearing in mind the discussion in Chapters 2 and 3.
(11) It is assumed however that most young people entering apprentice­
ships with engineering firms see their future jobs as being 
primarily in that industry as well as in the skilled trade 
chosen.
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(i) Wages are slow to respond to relative shifts in demand 
and supply. Engineering firms have generally wished to 
recruit more apprentices than there were suitable 
candidates prepared to leave full-time education, at the 
market wage.
(ii) Wages offered to school-leavers are sensitive to demand 
and supply conditions and engineering firms have been 
able to recruit the numbers they require, given the 
market wage, but this has involved operating in the 
completely inelastic region of the supply curve for most 
of the period.
(iii) The intake of apprentices by the engineering industry
was well within the effective supply limit implied by both 
(i) and (ii) and relative shifts in demand and supply 
did not lead firms to operate on the perfectly inelastic 
portions of their supply schedules. Variations in recruit­
ment will then have been demand-determined in the short- 
run but long-run shifts in the supply schedule will 
affect the observed recruitment.
The supply and demand situations implied by (i) and (ii) above 
are represented in Figure 4.2. In the first case, the supply of 
potential apprentice recruits to an engineering firm is presumed to be 
highly elastic up to a limit beyond which the firm even by raising wages 
will not be able to increase recruitment. If the demand schedule shifts 
to the right of point C, there will exist a shortage CF. This is perhaps 
the situation normally held to be the case by employers who claim that 
there is a shortage of recruits. If firms do respond to shortages by 
raising wages for apprentices then no changes in recruitment will be 
observed unless the industry as a whole is faced by a supply curve which 
is not completely inelastic in the appropriate region. Individual firms 
may gain some advantage but the normal case will be the one indicated in 
Figure 4.2, in which wages are bid up whenever the demand schedule 
of the firm shifts beyond point C. From past experience firms may 
simply choose not to alter their wage structures in favour of apprentices 
since they anticipate that an increase in the wage bill will occur but
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attempts to increase recruitment will be frustrated. If such firms 
regularly prefer to operate to the right of point C, observed recruit­
ment will be dominated by shifts in the supply schedule where these 
are normally of the horizontal type CC'. To pursue this much further 
we need to establish the relationship between the supply of potential 
recruits to the engineering industry and the supply to the economy.
The critical assumption made is that the industry supply schedule behaves 
according to Figure 4.3 over the range of movement in the demand 
schedule. The increasingly inelastic part of the supply schedule for 
apprentice recruits for engineering is reached in the short-run when a 
change to D ^ in desired recruitment occurs. Horizontal shifts (such 
as to S 2 in Figure 4.3) in the short-run supply schedule will be 
caused by changes in demand from other industries. Long-run supply 
shifts for engineering may be regarded as shifts which are dominated by 
the demographic and educational trends. These have caused the national 
supply schedule for school-leavers to move upwards, especially between 
1956 and 1962, and downwards probably during 1953-56 and 1962-67. The 
inelasticity of the supply schedule to engineering is assumed to stem 
from the fact that the industry is subject firstly to a supply limit­
ation implied by the size of the appropriate national population
. . ( 12 )
cohort combined with institutional restrictions upon the age-sex
groups normally eligible for apprenticeships; and secondly, a supply 
limit conceived of as the engineering industry's 'share' of such school- 
leavers available for employment, determined with respect to immobilities 
arising from established social patterns, the distribution of industry 
and the difficulties for school-leavers in borrowing funds to finance 
geographical movement. 12
(12) These of course are to some degree self-imposed and the cost-
benefit considerations behind accepting their continuance in times 
when the supply constraint operates lead to a more complex treat­
ment of decision-making by firms than is attempted here.
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Given this view of the supply schedule facing the engineering 
industry, the situation for the firm will be assumed to be 
analogous. Hence in place of the extreme adopted in Figure 4.2 the 
situation for the firm is considered to be similar to that of the 
industry shown in Figure 4.3.
4.4.3 The available data
In addition to recruitment and population data already mentioned, 
the testing of the explanatory power of a supply model for observed 
recruitment requires information about the changes in the attitudes and 
abilities of school-leavers and in the job content of trades to which 
young people are apprenticed, and indices of the costs and returns for 
school-leavers considering different jobs. No time series information 
exists with which to chart changes in attitudes towards jobs. As 
regards both the abilities of school-leavers and the requirements of 
jobs, there is no statistical information which captures these effects 
satisfactorily and from which some series of the variations in 'quality' 
of labour supplied and demanded might be constructed. The obvious 
quality index available for supply for the latter part of the period 
would be some measure of examination attainment but there is probably 
no clear relationship between the number of C.S.E.s or 'O' levels an 
individual may have obtained and his potential performance as a skilled 
craftsman. Furthermore the apparently casual selection methods adopted 
in apprentice recruitment belie the concern with the quality of supply
. (13)
expressed by employers interviewed in the early part of the period. 13
(13) 'In many firms indeed, provided the boy looked reasonably fit
physically and was obviously not mentally defective, this was 
all that was required.' Williams (1957, p.15). In the case 
of the engineering industry, 'firms with a very high reputation 
usually have more applications for apprentice vacancies than 
they can accommodate ... and take a fair amount of trouble to 
select on the basis of school records and interviews. But the 
majority seem to be very much more casual in their methods and 
trust to their belief that any boy who is obviously unsuitable 
will be picked out....' during the preliminary year from 
fifteen to sixteen prior to starting the apprenticeship proper 
(ibid., p.79).
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Complaints by firms would seem to be as much a reflection upon their
conditions of training and employment as upon the abilities of
interested school-leavers. As a result of their survey, the E.I.T.B.
report that 'Forty per cent of the firms amongst both those who did and
those who did not provide off-the-job training in 1968-69 complained
of difficulties in recruiting boys of the right calibre, e.g. boys who
could show an acceptable level of interest and application to the
job... The more self-critical firms recognised the comparatively poor
conditions and limited training opportunities they had to offer as being
the main cause of this problem and it is significant in this context to
note that it was amongst the firms employing a hundred or fewer that
(14)
complaints about recruitment problems were most frequently voiced.'
Small firms of course face particular difficulties associated, among 
other things, with irregular labour turnover and there has been 
considerable discussion about the development of more appropriate training 
schemes in which they might participate.^15^
For the costs and returns to school-leavers of different jobs 
the published data available for 1951-71 relate to wage rates and 
average earnings of young people and adults, regardless of skill. Since 
1963 the Department of Employment has published^15  ^ half-yearly, average 
earnings data for manual men in the engineering industry according to
(14) Survey of First Year Craft Training 1971, Part II, p. 17,
E.I.T.B. (197l). The Phelps Brown Committee reached broadly 
similar conclusions regarding the quantity and quality of the 
supply of boys willing to become apprentices in the construction 
industry. Report of the Committee of Inquiry into Certain Matters 
Concerning Labour in Building and Civil Engineering, 1968,
pp. 49-51. Cmnd. 3714, H.M.S.O.
(1 5 ) See the Report on the Committee of Inquiry on Small Firms 
(Chairman J.E. Bolton) 1971, Chapter 14, Cmnd.4811, H.M.S.O.; 
Report on the Attitudes of Large and Small Firms to the Board's 
Proposals for New Levy/Grant Schemes 1969, E.I.T.B. (1970);
and Lee (1972).
(16) See British Labour Statistics. Historical Abstract 1886-1968. 
Department of Employment and Productivity (1971), Table 60, 
H.M.S.O.
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payment system and broad skill category (skilled, semi-skilled and 
labourers). Earlier data exist from surveys conducted by the Engineering 
Employers’ Federation but this is based on a sample of federated firms 
o n l y.^*^ It is possible to link these series together but there are 
additional problems in constructing series for apprentices in engineering 
and for both skilled workers and apprentices employed outside the industry 
We therefore rely on the earnings of youths and adult male manual workers 
in engineering, relative to the corresponding figures for all industries, 
to reflect the relative earnings prospects perceived by young people in 
considering whether to enter an apprenticeship in the engineering industry 
or to take any other job. A consequence of the availability of data on 
earnings is that we are unable to proxy the earnings of apprentices and 
skilled men in engineering relative to the earnings of other youths and 
men respectively in the industry. In the supply model tested in the 
following section the focus is upon the choice between an apprenticeship 
in engineering and any other job outside the industry. In particular 
it is not possible to consider, over the two decades, the specific 
choice between an apprenticeship leading to traditionally skilled 
employment and an initial job as a semi-skilled worker leading to semi­
skilled or perhaps skilled work in adult life.
Problems with the use of unemployment figures to capture the 
perception of relative security in employment have already been mentioned. 
On the face of it the danger of introducing a demand variable can be 
reduced through the choice of an unemployment relativity which is 
dominated by the situation in the adult skilled labour market. However, 
as will be seen in the following chapter, the demand for apprentices is 
very strongly related to the state of the market for skilled craftsmen. 17
(17) According to the Federation’s Census of 1964, approximately two 
million workers were covered by its member firms out of an 
engineering labour force of about 3.4 million. Their earnings 
enquiries cover ninety to ninety-five per cent of the employment 
in their firms. (Marsh, 1965, pp. 2, 42 and 179-195).
A further point is that percentage unemployment rates cannot be used in 
the calculation of the relativity because prior to 1963 no annual series 
of observations on the numbers of skilled engineering craftsmen existed. 
Figure 4.4 presents the shifts in (a) the unemployment of skilled 
workers in engineering trades relative to the total wholly unemployed in 
Great Britain, (Uc /UT )t , (b) average weekly earnings of adult male manual 
workers in engineering relative to the earnings of the group in all 
industries (EMt), and (c) average weekly earnings of youths in engineering 
relative to the earnings of youths in all industries (EY^).
Bearing in mind previous comments on the problems of empirical 
analysis of the factors which influence the choice between entering the 
labour force and remaining in full-time education, the supply model 
estimated below deals only with a choice between alternative employment 
opportunities. The assumptions of the model and their relation to the 
data are summarised as follows:
(a) school-leavers in choosing whether or not they prefer 
an apprenticeship in the engineering industry to 
taking any job outside the industry are rational and 
sufficiently well informed to be responsive to changes 
in the characteristics of jobs and in expected 
security of employment;
(b) shifts in the relevant supply schedule due to changes 
in the population of school-leaving age and in educat­
ional policy are assumed to be measured by the total 
numbers of school-leavers under eighteen entering 
employment (SLT).
(c) the t^ime-profile of non-wage net benefits is highly 
correlated with the net earnings stream obtained from 
a job and/or constitutes a much smaller part of the 
return on the individual's investment;
(d) the main features of the net earnings stream from an 
engineering apprenticeship relative to the return from 
any job outside the engineering industry are captured 
by the average weekly earnings of youths in engineering
A .
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relative to those in the economy as a whole 
(EYt) and by the corresponding relative average 
weekly earnings of adult male manual workers 
(EMt) ;
(e) in so far as the relative uncertainty attached
to future average earnings is taken into account,
this is dominated by knowledge of the current
unemployment of skilled workers in the main
(18)
engineering trades'1 relative to the current 
total unemployment in the economy (Uc /UT )t .
4.5 The Estimated Supply Model
Thus we expect the supply of potential apprentice recruits for 
the engineering industry (LA^) to be given by a function of the form,
LAt = h(SLTt , EYt , E M t , (Uc/UT>t)
where SLA  ^ 3LA£ SLA^ . SLA^
3SLTt’ 3EY^ ’ 3EMt > ° a"d 3 (u c >/uT )t < °*
The results of estimating a log-linear function of these
(19)
variables are given in Table 4.5. , The equation for L A £ is 
estimated for three different time periods, 1951-71, 1951-71 excluding 
the year 1963 and 1953-71 excluding 1963. The reason for omitting 1963 
is that the statistics of first employment of school-leavers were 
affected by the change in regulations concerning leaving school at the 
end of the autumn term (see Figure 4.1). The model was then re- 
estimated excluding the years 1951-52 after which an exceptional increase 
is observed in the earnings of youths in engineering relative to all 
youths employed. This discontinuity is not thought to be an error in 
the data. It is probably associated with a flat rate increase granted 189
(18) The occupations covered by ’electrical and electronic workers’ 
and ’engineering and allied trade workers' in the published 
occupational analysis of wholly unemployed adults were taken to 
represent the majority of skilled engineering workers. See
Department of Employment (1971b), Table 174.
(19) The non-linear formulation was preferred on a priori grounds because 
the earnings and unemployment relativities were expected to 
influence behaviour through the individual's perception of 
proportionate rather than absolute changes.
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to apprentices in a negotiated agreement but is clearly of such a 
different order of magnitude from other movements in the series that 
the estimation of the relationship excluding 1951-52 is of some 
interest.
In view of the fact that the earnings variables for engineering 
relate to manual workers and not to apprentices and craftsmen specifically, 
the equations have been re-estimated adopting as the dependent variable 
the total number of young people under eighteen entering the engineering 
industry for their first job. The relative unemployment variable chosen 
for the first set of regressions has been retained on the grounds that 
this will probably reflect the relative risks of unemployment perceived 
by young entrants to the labour force. The statistics of unemployment 
attributed to the engineering industry will follow closely those 
relating to the group dominated by skilled engineering workers.
The explanatory power of the model is greater for all young 
entrants to engineering, SLE^, than for apprentices and learners alone,
LAt> In both cases, for all time periods, the adult earnings relativity 
and the unemployment ratio possess the expected signs and are significantly 
positive and negative respectively at the one per cent level. SLE^ is 
also significantly associated with the variable SLT£ representing all 
young entrants to the labour force. The coefficient is positive as 
expected and significant at the one per cent level for all periods of 
estimation. The coefficient on the earnings relativity for youths is 
not significantly positive in any of the equations estimated.
Variations in apprentice recruitment, in so far as they have 
been affected b y  changes in supply conditions only, appear to have been 
determined mainly by shifts in the supply schedule relating to changes 
in adult earnings and skilled unemployment rather than to shifts due 
to fluctuations in the aggregate number of young entrants to the labour 
force. In the case of all young entrants to the engineering industry,
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significant shifts in the supply schedule also appear to have been 
caused by changes in the total number of young people entering employ­
ment .
As regards movements along the supply schedule, the co­
efficient of variation for the relative earnings of youths was 4.3 per 
cent. It is arguable whether or not this variation was sufficient over 
and above the variation expected as a result of shifts in the supply 
curve, to be associated with much movement along the curve and hence to 
identify the shape of the schedule. The estimation involves only twenty 
or so annual observations and the usual problems of timing are present 
when using flow variables■such as output and recruitment and point 
observations of earnings and unemployment relativities. Thus the 
apparent inelasticity of the supply of both apprentices and all first 
entrants with respect to their immediate relative earnings prospects 
should be treated with some reservation.
We would expect the omission of 1963 to affect the equations 
for apprentices more than that for all young entrants. This is because 
the pattern of absorption into the labour force during a year is more 
skewed for apprentices than it is for other categories. SLE^. would 
therefore reflect the discontinuity in SLT^_ more than would LAt »
However the coefficient on SLTt for LA£ remains insignificant. Given 
that 1963 is also a major peak in the unemployment of skilled engineering 
workers relative to total unemployment, then it is not surprising to 
find that the coefficient on log (Uc/U,j,)t is affected by omitting that 
year, changing in the expected direction from -0.34 to -0.27. There 
is also a reduction in the adult earnings elasticity. The goodness of 
fit of the model for LA^ drops and the Durbin-Watson statistic indicates 
the presence of positive a u t o c o r r e l a t i o n . T h e  'exploratory'
(20 ) Note however that in calculating the statistic the omission of 
1963 has been ignored, 1964 following 1962.
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omission of the observations for 1951-52 in addition to that for 1963 
- 2  . .
revives the R statistic and removes the autocorrelation. .The 
coefficient on log (Uc/UT ) t is not significantly affected but the 
elasticity of supply with respect to adult relative earnings rises from 
1.64 to 2.02 as a result of shortening the estimation period to exclude 
the early 'break' in the relative earnings series for youths. The 
coefficient on this last variable is still insignificantly negative.
The coefficients on SLTt ,EMt and (Uc/Uj)t in the equations 
estimated for all young first entrants (SLEt) to engineering are 
significant and stable with respect to changes in time period except 
for an increase from 1.46 to 1.62 in the adult relative earnings
elasticity when the observations for 1951-52 are excluded. Negligible 
-2 . . . .
changes in R but some reduction in positive autocorrelation accompany
the removal of observations for 1951-52 and 1963 from the estimation.
The coefficients on EM and (U /U_)_ for SLE„ are of the same order 
t c l t t
of magnitude as those for LA£.
It is a matter for further enquiry whether more information 
about earnings relating directly to apprentices and craftsmen can be 
obtained. Unfortunately the relative earnings as well as unemployment 
variables will capture shifts in demand. The choice of average weekly 
earnings, on the grounds that young entrants are most influenced by 
their expected earnings from one source of employment, incorporates 
shifts in relative demand through changes in the overtime component.
In view of the moderate explanatory power of a supply interpretation 
of fluctuations in apprentice recruitment (approximately 70 per cent 
of the observed variation at best) and the ambiguity attached to the 
role of the explanatory variables, it is clear that the single­
equation model of supply is inadequate by itself.
The markedly better performance of the equation for all 
young first entrants, explaining about 94 per cent of the observed
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varia tion , points to the influence of the 'pool of school leavers' 
upon the size of the to ta l intake to the engineering industry.
The fin a l comments on the supply o f school-leavers to the 
engineering industry concern the timing of explanatory variables and 
the presence o f lags in the response of individuals to changes in 
economic conditions. The entry o f school-leavers to employment is 
concentrated at the end o f the spring and summer terms. In the model 
above we have chosen as our dependent variable the relevant number of 
young people joining the labour force during a calendar year. Monthly 
or quarterly data are not available for the earlier ha lf of the period. 
With any flow  variable there arises the problem of simultaneity between 
i t  and the earnings variable within the period over which the flow has 
been aggregated. In addition there exist only half yearly observ­
ations of the earnings o f young people in industry. Here, whatever 
simultaneity exists between the entrant flows and the earnings variables 
has been ignored. Furthermore, since the earnings r e la t iv it ie s  for 
youths in A pril and October were so highly correlated, no in ter­
polation o f the figures has been attempted; observations from the 
October enquiry have been adopted on the marginal grounds that this 
month is  closer on balance to the major period of recruitment. The 
unemployment r e la t iv ity  corresponds to September.
A major problem of testing for the presence o f lags in adjust­
ment in single equation models of supply or demand is  the fact that the 
estimated adjustment parameters w ill  probably re fle c t  a mixture of 
demand and supply e ffe c ts . Our knowledge of the information which 
school-leavers have about alternative job opportunities and how they 
make decisions is rather lim ited. The use o f simple lags o f six months 
or one year in the earnings and unemployment r e la t iv it ie s  makes l i t t l e  
d ifference to the results shown in Table 4 .5. Other sources o f lagged 
adjustment exist however in addition to those which correspond to a 
combination o f the delay in the communication of information about
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changes in earnings and risks to school-leavers and the time taken for 
this to a ffec t actual supply. For example, the number of school- 
leavers interested in engineering apprenticeships this year may be 
influenced by the number entering such jobs last year, through whom 
they may receive information and encouragement. Without further 
rationalisation  we postulate an adjustment process o f the type,
1
LA^
LAt- 1
LA*
LAt- 1
0 if A i  1
where desired supply LA* = h(SLTt , EYt> EMt> (uc/uT) t ) and sim ilarly 
for SLE*. This is of course equivalent to a distributed lag in which 
successive weights are geometrically distributed. Adding the required 
lagged dependent variable to the supply equation and re-estimating the 
model, we find that the previous coe ffic ien ts and overall explanatory 
power are not s ign ifican tly  a ffected and that A is not s ign ifican tly  
d ifferen t from unity. A rather d iffe ren t situation arises when such 
an adjustment process is added to single equation models o f demand.
4.6 Conclusions
This chapter set out to explore in aggregate the supply 
determinants o f apprentice recruitment by the engineering industry. 
There remain lingering doubts about the presence o f demand e ffects  in 
the independent variables employed in the estimation of the model.
What is most striking however is  the lack o f a sign ificant relation­
ship between the total number o f school-leavers entering the labour’ 
force and the recruitment to apprenticeships in engineering. Had there 
been supply problems running through most o f the two decades to such 
an extent that changes in earnings could not have been expected to 
increase the supply of suitably qualified recru its very e ffe c t iv e ly , 
then one would have expected to see engineering firms stepping in to 
take advantage of the large increase in school-leavers in the early 
n ineteen-sixties. As i t  turned out there would seem to have been
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a much greater re la tiv e  shortage of manpower planners than adequately 
qualified school-leavers w illin g  to enter engineering apprentice­
ships. The notion o f an engineering industry try ing to overcome the 
unbalanced view o f sk illed  manual employment presented to young people 
by the education system and the lack of proper qualifications among 
young leavers is  not a credible one. Bias may occur, tastes may 
well have changed and alternative employment and educational opport­
unities have certa in ly  increased fo r those who would have previously 
aimed at a sk illed  manual trade. But the absence o f medium-run 
planning o f manpower resources in order to anticipate short-run supply 
in e la s tic it ie s  would seem to be the main cause of supply problems at 
this le v e l.
Monitoring the potential supply of apprentice recruits is  
nonetheless an important function. I t  may not have been the main 
constraint upon apprentice recruitment in the past but i t  probably has 
lim ited the extent to which management has been able to make up 
belatedly for errors and omissions and is always a potential constraint 
upon recruitment a c t iv ity  in the future. In this respect there are 
strong arguments fo r the systematic study o f attitudes among school- 
children to sk illed  manual trades in the kinds o f working environment 
provided by the industry. Enquiries repeated at in terva ls, using the 
same basic design, would help to establish changes which have taken 
place and to indicate where improvements in the r e a lity , not just the 
image, of engineering apprenticeships might be possib le. Such enquiries 
would cover the economic as w ell as sociological variables which a ffec t 
occupational choice. In conjunction with the development o f quantit­
ative models they would provide a much firmer base fo r policy-making 
than presently ava ilab le.
F ina lly , to return to the Engineering Craftsmen Matrix described 
in Chapter 2, the (calendar year) flow into f i r s t  year apprentice
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training has been measured by the DE young entrants s ta tis tic s . This 
series begins in 1950 whereas the various EITB training series used in 
Tables 2.11 and 2.12 begin much la te r , in 1966. Furthermore the DE 
s ta tis tics  can be disaggregated into the separate industry groups iden­
t i f ie d  in Chapter 3. This w i l l  be exploited in Chapter 6 . The analysis 
o f apprentice recruitment presented in th is chapter investigated whether 
or not fluctuations in observed recruitment can be explained mainly 
by movements along and sh ifts in the supply schedule. Relative earnings 
are treated as exogenous and a situation o f excess demand is  assumed to 
exist during the period although there may be sign ificant sh ifts in the
demand schedule.
5.1
CHAPTER 5 THE DEMAND FOR APPRENTICE RECRUITS BY THE ENGINEERING INDUSTRY 
5.1 Introduction
The purpose o f this chapter is  to investigate the demand deter­
minants o f apprentice recruitment by the engineering industry during 
the period 1951-71. We are not d irec tly  concerned with whether or 
hot the recruitment response o f firms has been optimal from the point 
o f view o f the industry as a whole or the national economy. One 
might expect however that the development o f  an economic model o f 
past recruitment may contribute to the discussion o f this question 
and o f the problems associated with establishing economic c r ite r ia  
fo r adjusting leve ls  o f sk illed  labour supply in pursuit o f an 'a c t iv e  
manpower p o lic y '. Furthermore such a model would provide a basis 
fo r the development of models to forecast future recruitment. These 
forecasts should be relevant to po licy  makers concerned with the 
employment opportunités lik e ly  to be open to future school leavers and, 
more generally, with the e f f ic ie n t  operation o f the labour market fo r 
sk illed  manpower. For example, the provision o f forecasts up to three
years ahead, as opposed to  enquiries o f firm s' recruitment intentions
( 2 )within a year o f  the actual recruitment taking place, would a ss is t a 
Training Board or other manpower agency to plan future expenditure 
re la tin g  to c ra ft  trainees.
A single equation model o f  the supply o f apprentice recru its  has 
been described in the previous chapter. Here we concentrate upon a 
single equation model o f demand although an adjustment process, in tro ­
duced to accommodate lags in the response o f demand to changes in *2
^  This chapter is  a s ligh tly  extended version o f the a rt ic le  c ited  
as Lindley (1975b).
(2 )v '  Such surveys are presently conducted by the Engineering Industry 
Training Board.
economic conditions, w ill capture supply influences upon the extent to 
which desired recruitment is  achieved. A simultaneous treatment o f demand 
and supply is not attempted in this chapter.
The determinants o f desired recruitment which seem to dominate 
in practice have been discussed in Chapter 3. A fter reviewing the 
published research throwing ligh t upon the major factors influencing 
firms in reaching manpower decisions, especially those rela ting to the 
recruitment o f cra ft trainees or apprentices by the engineering sector, 
i t  was suggested that a model o f desired recruitment could reasonably 
adopt certain behavioural assumptions as being va lid  fo r the major part 
o f the period 1951-71.These amount to  assuming that recruitment policy 
is sensitive to the current state o f the labour market rather than to 
the results o f manpower forecasting exercises which imply an investment 
view o f apprentice recruitment. There is however an important caveat 
to th is in that coinciding with current labour shortages may occur 
optim istic expectations about future product demand together with an 
a b ility  to pay fo r  investment in human as well as physical cap ita l.
The contribution which a new apprentice can make to current production 
may then be less important than the a va ila b ility  o f funds especia lly 
when sales revenues are buoyant.
As regards the relationship between current manpower shortages 
and the pace o f ca p ita l-sk ill substitution our review o f the evidence 
availab le (see Chapter 3 ) leads us to  assume that the rates o f  labour- 
saving technical progress and cap ita l accumulation are exogenously 
determined; the models developed are thus concerned with short-run 
adjustments in labour demand given that firms decide upon production 
lev e ls  in accordance with the availab le capital services.
The follow ing section presents a treatment o f demand based upon 
the assumption that the contribution to current production which
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apprentices make is largely responsible fo r variations in levels o f  
recruitment. Whilst maintaining the current production hypothesis, 
section 5.3 introduces further considerations re la tin g  to the influence o f 
supply, the production o f sk illed  labour services, the representation 
o f technical progress, and the ob jective  function o f the firm. In 
section 5 .A we investigate a modified demand hypothesis which 
includes the e ffec ts  o f variations in expected future production 
le v e ls  as well as current production upon the recruitment o f apprentices.
5.2 Recruitment for Current Production
In this section we consider f i r s t ly  a constrained output- 
current cost minimising model o f  the firm 's decision to recruit 
apprentices and craftsmen in p e r fec tly  competitive labour markets.
This model is  then adapted to a llow  fo r shortages o f craftsmen but not 
o f the sk illed  labour services required to produce the planned output; 
thus we continue to assume that actual output equals desired output. 
Adjustments in the mix o f apprentices and craftsmen to  minimise the 
cost o f providing sk illed  labour services at a new le v e l are considered 
to be instantaneous un til, in part 5.2.3 we allow fo r  a lag in the 
adjustment process and hence fo r  a period o f sub-optimal operation in 
which planned output might s t i l l  be achieved but not at minimum cost. 
However there exists an inconsistency in the specification  o f the 
resu lting model which allows the poss ib ility  o f a fa ilu re  to comply 
with production plans. This aspect o f the model is taken up la te r , 
in section 5.3.4.
5 .2 .1  Perfectly  Competitive Markets fo r  Craftsmen and Apprentices
The following assumptions are made about decision making within 
the firm and the co-operation and su bstitu tib ility  between factors o f 
production.
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( i )  Firms f ix  leve ls  o f  current production which are 
compatible with the cap ita l services at their 
disposal and in accordance with developments in 
their product markets.
( i i )  Capital stock is  fixed  in the short-run and its  
long-run development is  unaffected by current 
d if f ic u lt ie s  in securing the required labour 
services to operate cap ita l at the desired le v e l 
o f  u tilis a tion .
( i i i )  Labour o f three broad types is employed; sk illed  
craftsmen, apprentices and other employees. Only 
substitution between the f i r s t  two groups is  possible 
in the short-run and they are the sources o f sk illed
labour services.
( i v )  Capital-labour substitution cannot occur in the 
short-run.
Assumptions ( i )  and ( i i )  imply that neither production plans 
nor long-run cap ita l formation are a ffected  by the state o f  the labour 
market. In particular firms do not a lte r  the time p ro f ile  o f  output in 
accordance with expected changes in the re la tive  prices o f  labour factors.
Assumptions ( i i i )  and ( i v )  imply that desired output uniquely 
determines the required cap ita l services and the amounts o f  sk illed  
labour and 'o ther ' labour required to operate the cap ita l stock at 
the appropriate le v e l o f u tilis a t io n . The combination o f  apprentices 
and craftsmen is  chosen with respect to  the production function fo r  
the provision o f sk illed  labour services and the supply situations in 
the markets fo r apprentices and craftsmen; the preferred combination 
is  independent o f  the market fo r 'o th er ' labour.
As regards the factor markets, given that capita l formation is  
assumed to be exogenous to the determination o f employment, we are 
only concerned with those fo r  labour. I t  is  assumed that,
(v )  the market fo r 'o ther ' labour is perfectly  competitive, 
each firm facing a p erfec tly  e lastic  supply schedule;
( v i )  in minimising costs firms normally operate in the
highly e la s t ic  part o f  the supply curve fo r apprentice 
recru its defined with respect to immediate earnings 
prospects (see section 5 .3.1 below).
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In it ia l ly  we also assume that the supply o f craftsmen to 
each firm  is highly e lastic  at the market rate. Given this last 
assumption no shortages o f any type o f labour w ill  a r is e  and so actual output 
(Y^) w i l l  equal desired output (Y^).
We now cast the above system o f production in to  specific  
functional forms. The required capital services (K ) are related 
to desired output through
where a is  the exponential rate o f capita l-saving technical 
progress and 0 is the short-run e la s t ic ity  o f demand fo r  capital 
services with respect to output. We expect a i  0 and 0 > 0 and
normal putty-clay model in which 0 = 1  and the cap ita l services-
output ratio  is fixed  in the short-run, the preference fo r ( 1 ) arises
from the view taken o f cap ita l usage and economies o f  scale in the
short-run. F irs tly  the choice o f which vintage o f cap ita l stock to
la y -o ff  when not running at fu l l  capacity w ill  involve a change in
the observed aggregate cap ita l services-output ra tio  due to differences
in the (fix ed ) cap ita l services-output ratios o f  d iffe ren t vintages.
Secondly there ex ist economies o f  scale in the short-run which derive
from the fact that there are some capita l services which do not vary
proportionately to changes in  other capita l services. These two
influences may have opposite e ffe c ts  upon the determination o f 0 .
*
The demand fo r sk illed  labour services (LSt > to  operate the 
cap ita l stock at the required le v e l o f u tilisa tion  i s  represented 
by
Kt ( 1 )
assume both to be constant throughout 1951-71. In not adopting the
( 2 )
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where B is  the rate o f  labour-saving technical progress and 9 is  the 
e la s t ic ity  o f demand fo r  sk illed  labour with respect to capita l u tilis ed  
we expect B i  0 and 9 > 0 and assume both to be constant through time.
Assuming fo r the moment that the hours worked per employee 
cannot be varied, s k il le d  labour services are obtained by the firm 
through the employment o f  combinations o f apprentices and craftsmen.
A Cobb-Douglas production function is  taken to represent the rela tion ­
ship between the employment o f apprentices LA  ^ and craftsmen LC^  and 
the sk illed  labour services they provide. Most generally we might 
iden tify  apprentices o f  one to f iv e  years' standing » • • • • LA5t
and craftsmen o f one to  l  years' experience LCl t , ......... LC^ w*lere
l  is  the normal length o f adult working l i f e .
a. c.
LS. = DeY IILA.i . HLC.? ...............................  (3 )t i t  . 3t
where y allows fo r an exponential trend in the e ffic ien cy  o f u tilis a ­
tion  o f apprentice and craftsmen labour in producing sk illed  labour 
services and a  ^ and c^ are th e ir  respective e la s t ic it ie s .  Thus 
improvements in u tilis a t io n  are assumed to be neutral with respect 
to  the types and vintages o f fa ctor inputs.
In practice i t  is  necessary both to aggregate the labour 
inputs and to aggregate across firms because o f the form in which the 
s ta tis tic s  are ava ilab le . In fa c t the number o f  new apprentice 
recruits LA^t is the only class o f  labour id en tified  in equation (3 ) 
fo r  which a continuous annual s ta t is t ic a l series exists fo r  the fu ll  
period 1951-71. From 1965 onwards two sources o f  s ta tis tic s  on 
sk illed  craftsmen in the engineering industry provide annual series 
o f  the to ta l number o f  craftsmen LC = ELC. and trainees LA = ELA. •t  j ] t  t   ^ i t
Bearing th is in mind, consider the following aggregation o f labour 
inputs at the firm le v e l .
.M m  m
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LS^ vt ai  — ° De7 LA^ LCt  . (*♦)
LC denotes ELC.^ . + Z LA. and c is the e la s t ic ity  o f  sk illed  labour
3 Jt « 1  l t
services with respect to this aggregate input. I f  the firm  minimises
ft
costs subject to producing Y then the required sk illed  labour services
is  is
are given by substituting Y  ^ fo r  K in equation (2 ),  giving
LS* = A0Be-(a5,+e)t (Y * )6^ (5 )
and i f  «a^t and wc  ^ are the unit costs o f employing new apprentices 
and the composite fa c to r  respectively , then the firm w ill  minimise
subject to
“ i t  W3l t  + LCt WCt
De 7 tLA^ Lc' = A*Be-( “ 0+6)t (Y*)®^.
The f ir s t  order conditions determine the expansion path fo r  the provision
o f labour services required to  produce Y^ _.
ft
LA l t
LC
WCtai
Wal t °
( 6 )
Setting A^ BD-1 = F,a0 + g + y = 6 and 60 = i|i, LA*t  and LC* are related 
through the production function expressed as,
( L A * it } 1/C LC  ^ = [Fe (Y * )* ] ^
Hence substituting fo r  LC^  using equation (6 ), and le tt in g  b = a  ^ + c,
LAl t = F ( f l )c  L c ^  e ' 6t/b(Y ; >
*/b
(7 )
With p e rfec tly  e lastic  supply schedules fo r new apprentices and 
the composite sk illed  labour factor, the demand fo r  new recru its is 
given by the above equation. Depending on the values o f 6 and </i and 
the rate o f growth o f desired output, the firm w i l l  move along its
expansion path fo r  sk illed  labour, increasing or decreasing the
employment o f  LA^ and LC^. The path i t s e l f  may sh ift  according to
changes in re la tiv e  factor prices Wai t .
wct
(3 )The choice o f aggregation in the production function o f 
equation (*+) was determined by the lack o f data on the simple aggregates 
LA  ^ and LC^  and their components, with the exception o f LA^. T^e 
theoretical problems associated with the aggregation o f d ifferent
types o f cap ita l, labour and output and across firms are beyond the
( 4 )scope o f th is chapter. The conditions fo r  rigorous aggregation
are invariably not met in the construction o f the factor input series
and we proceed by analogy with the microeconomic setting o f the
discussion so fa r to adopt the above equations as the corresponding
macroeconomic relationships. However in addition to the general
question o f aggregation there is  a structural problem in using LC^
which requires elaboration. This composite factor includes apprentices
in their second year and above and qualified  craftsmen. Apprentices
are not normally hired and f ir e d  in the labour market and whilst those
in la te r  years o f the formal apprenticeship period may be close
substitutes fo r  craftsmen, th is  is  not the case fo r  younger apprentices.
In the context o f forecasting apprentice recruitment the aggregation
LC = ELC. is  o f lesser importance, notwithstanding d ifferen t 
1 i  3
standards o f training and changes in productivity over the ind ividual's 
life tim e due to learning by experience, obsolescence o f s k il ls ,
(3 ) Given that the e la s t ic ity  o f substitution between the two factors 
must be unity fo r  a Cobb-Douglas production function i t  would be 
preferable to adopt a C.E.S. production function. This however 
leads to a term involving re la tive  factor prices which would 
require a non-linear estimation procedure fo r  the equivalent o f 
equation (7 ) above. I t  is  intended to pursue this formulation in 
la te r  research.
(«0 See fo r  example Fisher (1969).
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re-train ing and ageing. An indication o f the weight attached to 
apprentices in the aggregate LC^  is  given in Table 2. 12. Taking the 
number o f second and th ird year apprentices as a proportion o f a l l  
apprentices in their second year and above plus a l l  craftsmen as a 
measure o f the rea l weight attached to  'non-craftsmen' in LC^, gives
0.078 in 1966-67 and 0.072 in 1970-71. For the same periods the 
ratios o f the f ir s t  year apprentices to a l l  other apprentices plus 
craftsmen are 0.052 and 0.0'tO respectively . Given these magnitudes 
and the fact that the labour cost ra tio  wa^/wc^ must be proxied^5  ^
by the wage ra tio  fo r  youths and adult males in engineering instead 
o f that fo r f ir s t  year apprentices and craftsmen plus other apprentices, 
the follow ing are held to apply:
( v i i )  fluctuations in the employment and labour costs o f 
apprentices included in LC  ^ are neglig ib le re la tive  
to changes associated with the employment o f craftsmen;
( v i i i )  changes in the cost o f recru iting and employing new
( i . e .  f i r s t  year) apprentices are adequately re flec ted  
in the series o f  average hourly earnings fo r  youths 
employed in engineering;
( i x )  changes in the unit costs o f  employing craftsmen are
highly correlated with the movements o f average hourly 
earnings o f adult males in engineering.
(5 ) The available earnings data are described in Appendix 5 and re la te  
to manual workers.
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The results o f estimating equation (7 ) are shown in Table 5.1.
Two measures o f the f i r s t  year apprentice labour services recruited by
the industry are adopted, the number o f  apprentices and learners recruited
(LAl t > and the same series adjusted fo r  the average hours worked by
youths in the engineering industry (L A S ^ ). The change o f dependent
variable to  account fo r  variations in the hours worked by apprentices
-2improves the f i t  o f the model (the R s ta t is t ic  increases from 0.49 to
0.70) but causes no marked change in the coe ffic ien ts . Both the 
co e ffic ien ts  on the time trend and output are s ign ifican tly  negative 
and p os it ive  respectively at the one per cent leve l as expected but 
the re la t iv e  wage costs variable is  not s ign ifican t although possessing 
the anticipated sign. The imprecision o f the last coe ffic ien t may be 
due to the presence o f m u ltico llin ea rity . The zero order correlation 
co e ffic ien t between log Y and t  is  0.991 and between log (wa^/wc^) 
and t  is  0.938. No sign ificant autocorrelation is  present in either 
equation, the DW s ta tis t ic  is  close to 2 in both cases.
5.2.2 Shortages o f  Craftsmen
With perfectly  competitive markets fo r apprentice recru its and 
craftsmen a cost minimising firm  w i l l  maintain a position on its  
expansion path. In a market characterised by training lags, poor 
information and short-run wage r ig id i t ie s ,  firms may experience short­
ages o f  sk illed  labour services at the market wages and in the interests 
o f achieving their production targets move o f f  the expansion path to 
some extent. I t  is  more lik e ly  that shortages o f sk illed  craftsmen 
w ill  a r ise  than shortages o f apprentice recruits. The evidence o f the pre­
vious chapter suggests that even i f  the supply o f  apprentice recruits 
is unresponsive to changes in the immediate earnings prospects, i t  is
(6) The sources of data are given in Appendix 5.
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however responsive to adult earnings d iffe ren tia ls  which apply a fter 
training. Furthermore when shortages o f sk illed  craftsmen in the 
engineering industry do occur then any increases in adult earnings 
to attract further supply w ill  also make the recruitment o f  apprentices 
easier. Given the longer lags in the recruitment and tra in ing o f 
craftsmen than in the recruitment o f apprentices and the absence o f a 
general binding constraint upon the supply o f suitable apprentice 
recru its, we therefore assume that shortages o f craftsmen w ill  arise 
more readily.
Figure 5.1 The provision of labour services by craftsmen and apprentices
With reference to Figure 5 .1 suppose that the desired production
* * A A
p ro file  fo r periods 1 to 4 is to Y  ^ ( i . e .  r is in g  from Y^ to Y^  then 
declining to Y^j). Early expansion meets no problems with regard to 
combining LC^ . and LA^ to minimise the cost o f providing the required
5*{ is is it m
labour services LS  ^ and LS  ^ to produce Y  ^ and Y^  as formulated m
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equations (4 ),  (5 ) and ( 6 ) .  The labour services isoquants LS  ^ are
related through equations ( 1 ) and ( 2 ) to the desired le v e l o f  output.
desired output plans here we consider to what extent the cost minimising 
aspect is  frustrated by short-run constraints on the supply o f craftsmen. 
Desired output is  s t i l l  assumed to be achieved.
I f  in expanding from E^  with the intention o f reaching Eg (fo r  
which the provision o f the necessary inputs o f cap ita l and other
labour services is  in hand) the firm reaches a constraint on the supply
— -  • *o f craftsmen LC , then a single-minded pursuit o f Y. w i l l  require max o r  3
a sub-optimal combination (point G),
construction LC . The la tte r  should be regarded as a notional le v e lm a  v
o f cra ft employment at which firms faced with what appears to be a 
persistent shortage w i l l  begin to reap e ffic ien c ie s  in recruitment and 
u tilisa tion  hitherto neglected and eventually to  tolerate a higher 
unit cost o f craftsman labour through d irectly  increasing wages, raising 
the le v e l o f overtime above normal, lowering h iring standards ( i . e .  
incurring additional tra in ing costs and/or production costs ), incurring 
greater costs o f search etc . In practice lowering hiring standards may 
involve the upgrading o f  sem i-skilled men and a re-a llocation  within 
LCt  in which apprentices are employed on more sk illed  work than is 
usual, in addition to changes in standards in recru iting from the external 
labour market. In section 5.3.2 we note the lim itations to short-run
also labelled with the corresponding output Y since they are uniquely
Having proposed a cost-minimising objective function subject to fu l f i l l in g
Unfortunately we are not able to trace the observed levels of 
LC throughout the period 1951-71 nor to identify the somewhat artificial
ax
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upward mobility on the part o f  semi-skilled workers which may stem 
from unfavourable wage structures and the lack o f suitable training 
arrangements. I f  indeed the wages o f craftsmen re la tiv e  to semi­
sk illed  workers were increased then this may also lead to an increase 
in the supply o f  sk illed  workers previously attracted to semi-skilled 
jobs.
Such measures w ill  ra ise the supply o f sk illed  men and cause 
a pivoting o f the iso-cost lin e  in favour o f substituting apprentices 
fo r  craftsmen. The ultimate outcome o f such changes could be a 
'bending' o f the craftsmen 'constraint' and a reduction in demand which, 
between them lead to a feasib le optimal combination o f LA^ and LC  ^
at the new wage re la t iv ity . I f  this happens rapidly then the explana­
tory power o f equation (7 ) subject to the accompanying qualifications 
about the proxy variables used should be high, since a l l  observations 
o f LA t^  w ill  correspond to points on a (sh ift in g ) expansion path.
I f  changes in wages and/or supply responses to those changes 
occur slowly, then the tigh ter the labour market fo r  craftsmen, the 
more lik e ly  w i l l  firms move o f f  their expansion paths, employing more 
apprentice recru its than is  optimal at current re la tive  wages. Note 
that the amount o f substitution o f apprentices fo r  the composite
group LCt is not envisaged as being anything other than very marginal. 
The proportion o f  LA^ to LC  ^ employed in practice was ea r lie r  seen 
to be o f the order o f four per cent (see Table 2.12). Furthermore 
we expect the e la s t ic ity  fo r  craftsmen (c ) to be considerably greater 
than fo r f i r s t  year apprentices (a^ ). Thus small changes in the 
provision o f sk illed  labour services w ill  result from re la tiv e ly  
large fluctuations in employment o f new apprentices. As regards the 
way in which substitution might take place, either new apprentices 
may be given the less sk illed  aspects o f the craftsman's job to do
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d irectly  or may substitute fo r  the work done by older apprentices 
who then substitute fo r  parts o f the craftsman's job.
A measure o f the tightness o f the sk illed  labour market in
which engineering firms mainly operate is  the le v e l o f unemployment
(U^) among the main sk illed  occupational groups employed in engineering
(see Appendix 3 ). The lower the le v e l o f  unemployment the closer w i l l
the industry be to the point at which a move o f f  the expansion path is
required to achieve the desired output. On the other hand when the
* * .demand fo r  sk illed  labour services is  decreasing (from LS  ^ to LS  ^ in 
Figure 5 .1 ), beyond a certain le v e l o f  unemployment further increases 
in w ill  make no difference to the observed mix o f craftsmen and 
apprentices (because the firm is  then free to reduce production along 
its  expansion path) unless i t  is  accompanied by a change in re la tive  
wages. Since we cannot obtain a satisfactory series fo r  LC^  fo r 1951-71, 
the construction o f a supply model fo r  craftsmen (as opposed to apprent­
ices ) which specifies the link between unemployment and wages (and 
would also improve our treatment o f the craftsmen constraint) is  not 
attempted. Furthermore i f  r is in g  c ra ft  unemployment does cause wages 
to fa l l ,  then the response o f the firm  is predicted by the demand model 
in any case. I t  was because o f delays in wage movements in tigh t
(7 )
labour markets that the firm  was forced to move o f f  the expansion path.
I f  we modify our prediction o f the demand fo r  apprentices using 
equation (7 ) assuming that the craftsman constraint has continuously 
resulted in sub-optimal combinations o f LA.^ and LC^  then we would 
expect
where d < 0 . 7
(7 ) Since the expansion path is  defined with respect to actual factor 
prices, either these w ill  change bringing the expansion path into 
the feasib le region or the firm must move o f f  the expansion path 
to achieve planned output.
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The goodness o f  f i t  o f th is equation w i l l  be a matter o f the degree to 
which the leve ls  o f cra ft unemployment observed during 1951-71 have 
not exceeded the point at which the firm  is  free to cost minimise.
With an otherwise perfect specification  we should expect the coe ffic ien t 
d to be s ign ifican tly  d ifferen t from zero i f  firms in the engineering 
industry have generally operated o f f  th e ir  expansion paths.
On the other hand an extremely slack labour market w i ll  
introduce a d istortion  o f it s  own which may mitigate the detrimental 
e ffe c t o f the above m is-specification upon the goodness o f f i t .  With 
increasing unemployment as the industry moves away from the c ra ft  
'constra in t', the short-run opportunity costs o f training change quite 
rad ica lly  (see section 5.3.2 below). In this situation we suggest that 
the industry may indeed move o f f  i t s  expansion path but in the opposite 
direction to that taken when craftsmen are in short supply. Thus the 
unemployment variable w i l l  tend to capture these two extreme movements 
away from optimal employment combinations; the f i r s t  in favour o f  
employing re la t iv e ly  more apprentice recru its and the second in favour 
o f hoarding craftsmen rather than recru iting new apprentices.
The introduction o f as a m ultip licative term allows fo r 
the fact that the e ffe c t  is  probably non-linear and accommodates the 
log-lin ear regression estimation o f the equation as before. The results 
are given in Table 5.1, (3 ) and (4 ) ,  and prove to be disappointing.
Minor improvements in explanatory power are gained at the expense o f 
the sign ificance o f coeffic ien ts  on t  and log Yt « Only the coe ffic ien ts  
on log (wal t /wct > retain sim ilar orders o f  magnitude to the corresponding 
coe ffic ien ts in (1 ) and (2 ) o f Table 5.1. The coeffic ien ts on log Ut 
possess the expected sign but are also insign ificant. Again we might 
note the presence o f m ultico llin earity  and i f  the time trend (which is 
both the main source o f m u ltico llin earity  and the least s ign ifican t o f
the variables in (3 ) and (4 ) ) is  omitted some improvement occurs. In 
Table 5-1» (5 ) and ( 6 ) ,  the co e ffic ien ts  on log and log (wa^/wc^) 
are s ign ifican tly  negative at the one and f iv e  per cent levels respect­
ive ly  and fo r  log la as the dependent variab le, the coe ffic ien t on 
log Y is  s ign ifican tly  positive a t the fiv e  per cent le v e l. However 
the magnitudes o f the co e ffic ien ts  on log Y  ^ have dropped considerably in both ( 5)
and ( 6 ) ,  and in the la tte r  the co e ffic ien ts  on log (wa^/wc^) and log
- 2
show marked increases. Some increase in the R s ta tis t ic  fo r the 
equation fo r  log LA^  is obtained. The situation with regard to auto­
correlation  is not s ign ifican tly  a ffected .
5,2.3 The Adjustment o f Actual Recruitment
The moderate explanatory power o f equation ( 8 ) suggests that 
we possess a model o f apprentice recruitment which is  s t i l l  incompletely 
specified  quite apart from problems o f m u ltico llin earity .
We now consider a supplementary hypothesis rela tin g to the adjust­
ment o f the actual employment o f  new apprentices and craftsmen to the 
desired leve ls  implied by the solution o f the constained cost minimising 
problem.
When firms wish to a lte r  the combinations o f  LA t^  and LC  ^ they 
may do so by altering hours worked and/or the numbers o f workers 
employed.
In estimating equations (7 ) and ( 8 ) the more satisfactory 
specification  o f LA.^ in terms o f  hours o f labour services provided 
(LAS^.), as opposed to numbers o f  new apprentices employed, s ign ifican tly  
improves the explanatory power o f  both models. At th is stage, no more 
complex treatment o f the wage cost function is  attempted.
The lag in the adjustment o f  actual recruitment to changes in 
re la tiv e  wages and the supply situation fo r  craftsmen w ill  be composed
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o f :
( i )  a lag in the re-assessment o f required recruitment 
by firms in response to  changing labour market 
conditions ;
( i i )  a lag in the implementation o f the decision to a lte r  
recruitment.
In the f i r s t  case firms may be poorly informed about the 
state o f the labour market and some time may elapse before the 
information which might lead to a change o f policy is  available to 
the appropriate decision maker; firms may then wish to delay a 
decision u n til say present shortages o f craftsmen are seen to persist 
and the agreement o f  several departments within the firm (fo r  
example those responsible fo r  production and financial control in 
addition to the personnel function) may be required before 
appropriate action is  in it ia ted . In the second case the rapid 
implementation o f a decision to increase recruitment may involve 
changes to the organisation o f recruitment and training in 
addition to  the actual search fo r  suitable recru its.
A decision to decrease the employment o f f i r s t  year apprentices 
w ill  involve some delay, owing to  the job security normally granted 
to apprentices, u n til cuts in th e ir  employment are e ffe c t iv e ly  
achieved by not recru iting replacements fo r those who leave and 
reducing future recruitment.
The resulting adjustment process is  lik e ly  to be asymmetric
with respect to increases and decreases in employment. The speed o f
adjustment w i l l  also be a function o f the costs o f adjustment and the
supply situation. We assume however a symmetric and stationary
(8 )m ultip licative adjustment process by which the actual rate o f change 
in recruitment is  a function o f  the desired rate o f change according
^  This amounts to a distributed lag in which successive weights 
are geometrically distributed.
t O
LA It X
LA 0 $ X s 1.
Substituting for desired recruitment using equation (8 ),  we
obtain
e
-6Xt/b
The results o f estimating this equation in log-lin ear form
are given in Table 5.1, (7 ) and (8 ).  A marked increase in
-2
explanatory power is obtained; the R fo r LA increases from 0.54 
to 0.67 and fo r LAS^  ^from 0.71 to 0.81. The co e ffic ien t on the 
lagged dependent variable in each case is  s ign ifican tly  positive 
at the fiv e  per cent le v e l,  implying that X is s ign ifican tly  less 
than unity. The values o f X obtained were 0.37 and 0.34 fo r LA t^ 
and LAS respectively suggesting that the adjustment o f  actual 
recruitment to desired recruitment is  rather slow, only about th irty - 
f iv e  per cent o f the desired adjustment taking place within the 
corresponding year. The d ifference between the speeds o f adjustment 
is not s ta t is t ic a lly  s ign ifica n t; we would have expected the adjustment 
o f hours to be faster than the adjustment o f employment.
The significance o f  the other coeffic ien ts shows some improve­
ment compared to the situation in (3 ) and (4 ).  The coeffic ien ts on 
log fo r bA^t and LAS are now sign ifican tly  positive  at the ten and 
fiv e  per cent leve ls  respectively  and take higher values than before.
The coeffic ien ts on log (wa^/wc^) are now both sign ificant at the 
fiv e  per cent le v e l. Note that despite the increases in the c o e ff ic ­
ients on output and s ligh t changes in those on the wage re la tiv ity  and unemploy­
ment variables, a l l  co e ffic ien ts  should be divided by the estimate 
o f X before being compared with the estimates in (3 ) and (4 ). Once
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again the time trend is  in s ign ifican t. When however th is variable 
is  omitted from the estimation, a l l  remaining co e ffic ien ts  become 
highly sign ifican t with large changes in magnitudes occurring fo r 
log Y (decreasing) and log  Ut (increasing). Relative to (5 ) and ( 6 ) 
the coe ffic ien ts  show exceptional increases a fter adjusting fo r A.
5.3 Further Analysis Retaining the Current Production Hypothesis
Within the rationale o f the current production hypothesis this 
section discusses certain qualifications which stem from the treatment 
o f the supply o f  apprentice recru its , the production o f sk illed  labour 
services, technical progress and the objective function o f the firm.
5.3.1 The Supply o f Apprentice Recruits
In adopting equation (7 ) to represent the corresponding 
industry relationship , i t  has been assumed that supplies o f apprentice 
recruits and craftsmen were perfec tly  e la s tic . This assumption 
was retained only fo r the former in deriving equations ( 8 ) and (9 ).
The discussion o f a s ingle equation model o f the supply o f  young 
recruits given in Chapter 4 suggests that a more appropriate supply
schedule would incorporate a highly e la s tic  section turning quite
(9 )rapidly into a highly in e las tic  section. Although i t  was 
expected that the demand schedule would intersect the highly in e lastic  
section o f the supply schedule only infrequently in  the course o f 
re la tive  sh ifts  between them, the empirical results indicated a supply 
e la s t ic ity  in s ign ifican tly  d iffe ren t from zero. Furthermore the 
variable intended to capture sh ifts  in the supply schedule fo r 
apprentice recru its due to demographic and educational trends, the
(9 ) See page 4.22.
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to ta l numbers o f young entrants entering employment in Great Britain, 
proved also to be in s ign ifican t. The explanatory power o f  the supply 
model, which was about seventy per cent o f the observed variation, 
was attributed to the adult earnings re la t iv ity  and the unemployment 
o f  engineering craftsmen re la tive  to a l l  males in the economy.
I f  these and other omitted e ffe c ts  caused sh ifts in the supply 
schedule (defined with respect to the immediate, juvenile earnings 
r e la t iv ity  between engineering and the rest o f the economy) to dominate 
movements along the schedule, then the apparent in e las tic ity  o f supply 
with respect to juven ile earnings should be treated with some 
reservation. Bearing in mind the sociological studies discussed in 
Chapter 4 the econometric estimate is  not accepted as su ffic ien t 
evidence fo r  a highly ine lastic  supply schedule.
However i f  we accept that the supply o f apprentice recruits 
is  influenced more by perceptions o f future re la t iv it ie s  when fu lly  
trained and the like lihood  o f unemployment than by immediate earnings 
prospects, then i t  should be noted that the industry would find that 
an increase in the earnings o f craftsmen would, ceteris paribus, increase 
the supply o f  apprentice recru its and also, on the basis o f the
current production hypothesis, increase demand.
In the presence o f a sh ift in g , ine lastic  supply curve the
in it ia l  in terpretation  o f the lagged adjustment mechanism incorporated 
by the demand model becomes unsatisfactory. The estimation o f the 
adjustment parameter w ill  capture supply e ffects  in addition to lags 
in demand responses to changing conditions. Indeed i t  is  possible 
to rationalise the use o f a sim ilar adjustment process in the supply 
model to represent lags in supply responses but in that case we found
The unit e la s t ic it ie s  obtained d irectly  from results (7 ) - (10) o f 
Table 5.1 compare with supply e la s t ic it ie s  o f between 1.6 and 2.0 
i f  the d is tin ction  between hourly and weekly earnings is  ignored. 
Thus the response o f the supply o f  recruits to an increase in cra ft 
earnings exceeds that o f demand. The functional forms estimated 
constrain these e la s t ic it ie s  to be constant o f course.
that the previous coe ffic ien ts  and explanatory power are not s ig n if i ­
cantly a ffected  and the parameter X is  not s ign ifican tly  d ifferen t
- ( 11 )from unity.
One way o f introducing the supply influence would be to allow 
X to be a function o f the excess supply o f apprentice recru its.
Roberts (197*0 uses such a device in the context o f  estimating 
employment functions fo r  the engineering industry. Unfortunately 
a high degree o f m u ltico llin earity  enters the estimation procedure 
since a l l  explanatory variables are e ffe c t iv e ly  multiplied (in  
logarithmic form) by the excess supply variable; the results were 
ins ign ifican t. Another ad hoc method o f turning the demand model into 
a model o f actual recruitment would simply be to add the excess 
supply term ( fo r  apprentice recru its ) to equation (9 ). However these 
steps do not distinguish a supply response to changes in wages and 
rule out the re-adjustment o f  demand and supply through the price 
mechanism. The evidence o f the single equation treatment o f  supply 
and demand suggests that although both respond to sh ifts in the 
wage structure, they are influenced by d ifferen t aspects o f i t .  I t  
would seem worthwhile to  pursue a simultaneous formulation in 
subsequent research to see whether any tendency to resolve supply 
and demand through a more complicated price mechanism can be 
represented analytica lly .
5,3,2 The Production o f Skilled Labour Services
In section 5.2, combinations of apprentices and craftsmen 
provide the skilled labour services required. The substitution of 
'other' labour for these two groups is assumed to be negligible in 
the short-run. Skilled men who have opted for higher paid
(ID See Chapter 4 , p.4.36.
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sem i-skilled jobs cannot be induced to return to sk illed  work because 
o f the r ig id it ie s  o f  the wage structure and upgrading o f sem i-skilled 
workers in the short-run is  lim ited by inappropriate training systems 
and the time required fo r learning sk ills  even under ideal conditions.
However the dominance o f apprentice training in controlling the supply 
o f labour does not o f  course ju s t ify  the assumption that short-run 
substitution is  in feasib le , merely that i t  occurs infrequently. The 
potential fo r  upgrading and job re-design in response to shortages o f 
sk illed  manpower has received l i t t l e  investigation and i t  is  d if f ic u lt  
to judge how important these alternatives could be and how fa r  they 
have been rejected ex p lic it ly  by firms on cost-benefit grounds.
Apprentice train ing schemes vary considerably in the contribution 
to current production made by apprentices at d iffe ren t stages o f 
training and the extent to which training responsib ilities reduce 
the productivity o f  qualified craftsmen. As regards the contribution 
to current production, we concluded in Chapter 3 that fu ll-tim e o f f -  
the-job training was received by a minority o f new apprentices fo r  
most o f the period 1951-65 p rior to the introduction o f the Training 
Board's scheme fo r  f i r s t  year o ff-th e-job  training which became 
fu lly  operational in 1966-67. However there appeared to be l i t t l e  
s ta t is t ic a l information about the contributions to production made by 
apprentices in the course o f their training (section  3.2). An important 
problem ir. measuring the opportunity cost o f training is  to account fo r  the 
pattern o f incidence o f the work load and hence the fluctuations in alterna­
tive  costs which the firm would incur i f  i t  wished to produce the apprentices' 
output using fu lly  sk illed  labour employed d irectly  or i f  the main option 
involved sub-contracting to other firms.
5.3.3 The Treatment o f Technical Progress
Given that the estimation is bedevilled by m ultico llinearity  we now 
consider the implications fo r  our maintained hypothesis o f omitting 
the time trend. According to  equations (1 ) ,  (2 ) and (*♦),
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this amounts to ,
6 = a 0  + f 3 + Y = O
The results o f estimating equation (1 ) d irectly  are given in 
Table 5.2. I t  is  found that the rate o f capital-saving technical progress
(a ) is  s ign ifican tly  d ifferent from zero and negative (-0.028) at the 
fiv e  per cent leve l. Thus the production o f a given le v e l o f output 
has required an increasing input o f  capita l services during 1951-71.
The output e la s t ic ity  (0 ) is  found to  be p os itive  (0.624) as expected
and s ign ifican tly  d ifferent from zero at the f iv e  per cent le v e l; i t
. . . . —2is not however s ign ifican tly  d iffe ren t from unity. The R s ta t is t ic
is  high but the sign ificant pos itive  autocorrelation implies that the
standard errors o f the above coe ffic ien ts  are understated.
Table 5.2 Estimation o f Equations (1 ) ,  (2 ) and (5 )
(1951-71)
(13 )
Independent
^ sv s Variable
D e p c n d e n t ^ ^ ^
Variable Constant t log Y t log KSfc R2 R2 D W
log KS 3.666 .02750 .6243 .9889** .9867 .364
c
(1.141)** (.00997)* (.2741)*
log MS 6.687 -.03172 .7867 .8387** .8119 .621
t
(.956)** (.00769)* * (.1526)**
log MS 8.027 -.02346 .8622 .7647** .7255 .672
(1.013)** (.00885)* (.2433)**
Standard errors and s ta t is t ic a l s ign ificance are indicated as before 
except that the significance o f co e ffic ien ts  now relates to the two- 
ta iled  test.
(13) The measure o f.cap ita l services used was based upon the capital 
usage figures given in Heathfield (1972a) and the gross capital 
stock series given in the relevant volumes o f National Income 
and Expenditure and in Pyatt (1964).
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Without a precise measure o f LSt i t  is not possible to estimate
equation (2 ).  We can however investigate a sim ilar relationship
between the input o f labour services o f a l l  male employees (MS^), o f
which craftsmen constitute about th ir ty - fiv e  per cent, and the input
o f  capital services. In that case the parameters 8 and 9 are
s ign ifica n tly  positive as expected with values o f 0.032 and 0.787
respective ly . Combining these estimates with that o f  a above,
aif + 8 = 0.010 compared to 0.023 which is  the figure obtained when
*a.9 + 8 is  estimated d irec tly  by substituting fo r  between equations 
(1 )  and (2 ) and estimating the equivalent o f equation (5 ).  The 
la tte r  estimate is  s ign ifica n tly  d iffe ren t from zero but not from 
0 .010.
Taking these estimates o f  a9 + 8 together with the fact that
6A/b is not found to be s ign ifica n tly  d iffe ren t from zero in estimating
equation (9 ) ,  there is  c lea rly  some ambiguity attached to the signs o f
a and 6. Unfortunately we cannot estimate y d irectly  in equation (4 ) ;
the above estimates o f a, 8, 9 and 6 imply that y < 0 and hence that
there has been a reduction o f e ffic ien cy  in providing sk illed  labour
services during 1951-71. I t  must be remembered however that the
d irect estimates o f  8, 9 and a9 + 8 were obtained using MSt in place
o f  LS^  as the dependent variable in equation (5 ).
* *
I f  instead o f substituting fo r  in the derivation o f 
equation (7 )  we retain K^, equation (9 ) becomes
^  <«;>'»'■> t i p ' -  oj- k .,j 1-A
( 1 0 )
The resu lts o f estimating equation (10 ), without the
exponential trend, using gross cap ita l stock (Kt ) and the constructed
*
series fo r  cap ita l services (KSt ) as alternative measures o f Kt  are
given in Table 5-3. (1 ) - (*t). The results as regards the significance
o f the coeffic ien ts  and the explanatory power o f the relationship are
sim ilar to those for output. The use o f  KSt has sligh t impact upon 
-2R but is  accompanied by marked changes in coe ffic ien ts on log 
and the cap ita l variable. The presence o f the time trend reproduces 
the e ffe c ts  discussed in the case o f output as the independent variable; 
the results o f  estimating the fu l l  equation (10) are not therefore 
given in Table 5.3.
Rather than pursue the comparisons o f a lternative estimates for 
coeffic ien ts  a,  B, y and 6 we would simply note that the exogenous 
specification  o f the e ffects  o f technical progress in th is and other 
frequently estimated models using exponential time trends to measure 
the concept, leaves much to be desired. The e ffec ts  o f capital-labour 
substitution in addition to capital-saving technical progress w ill  
be captured in the observed capital-output relationship and,over the 
period studied, the substitution o f cap ita l fo r  labour would appear 
to have been the dominant influence (assuming that changes in quality 
o f both cap ita l and output are adequately represented in the s ta tis t ic s ). 
The omission o f the time trend from the model on the basis o f the 
revised expectation and the fact that in practice i t  seems only to 
thrive in the absence o f explanatory variables with which i t  is 
highly correlated and whose influence can be more d irectly  specified, 
is  therefore ad hoc but not unreasonable at this stage o f research.
At the same time, indicators o f technical progress which are less mech­
anistic than the exponential time trend need to be investigated (see 
Bosworth, 1973).
5 .3 .1» The Objective Function and the Adjustment Mechanism
In the demand model o f equation (8 ) i t  is  assumed that planned 
output is  always achieved, since no shortagesof apprentices occur.
This ignores the fact that the firm may become more aware o f the
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diminishing returns to increasing apprentice recruitment o f f  the 
expansion path and eventually may choose to sacrifice  production. In 
e ffe c t the shadow price on the craftsmen 'constraint' increases with 
apprentice recruitment in times o f shortages o f craftsmen, subject 
to the sh ift in g  o f  the expansion path in accordance with changes in 
re la tive  prices. I f  a possible decision to lengthen order books or 
build up stocks then enters the calculation this complicates the current 
production model and points to  the existence o f  trade-offs in the short- 
run as w ell as the long-run between output, costs o f recru iting and 
training apprentices, and costs o f recruiting and employing qualified 
craftsmen.
The spec ifica tion  o f the objective function o f  the firm has 
received much attention in the development o f investment and short-term 
employment functions. In addition Doth types o f model suffer to some 
extent from the problem o f ra tiona lis ing the inevitable introduction 
o f a lagged adjustment mechanism. Essentially the need fo r such a 
device stems from an incompletely specified ob jective function and by 
incorporating some lag function the explanatory power is  normally 
improved considerably. The d if f ic u lty  then is  to iden tify  what 
exactly the adjustment parameters represent. We have already 
referred to the impact o f supply e ffects  upon the recruitment o f 
apprentices and the interpretation o f the adjustment function in
/
the demand model. In this f in a l  part o f section 5.3 the focus is  
upon the consistency between the two sets o f assumptions underlying 
the chosen ob jective  function and the rationalisation o f the adjust­
ment process given in section 5*2.3.
We begin by noting th a t, notwithstanding the improvement in 
explanatory power, the introduction o f the adjustment mechanism gives 
rise to a contradiction between two o f the assumption made in it ia l ly ,
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namely that desired output is  achieved and hours o f work are fixed 
(given  that capital-labour substitution is  ruled out in the short-run).
( I f  indeed hours per apprentice recru it (HA^) and hours per
craftsman (HCt > are fixed  at HAq and HCq respectively, there should 
be no need to adjust the number o f  apprentices recruited by the hours
o f  employment as a preferable measure o f labour services. In the 
estimated equations the ratio  HA0/HCo may be regarded as part o f the
constant term since re la tiv e  variations in labour costs per man are
(111)
fu lly  reflected  in the hourly labour costs term. In fact actual
average hours per man fo r  both groups have varied during the period 
and the estimation o f the equations using LAS^ in place o f LA^_ is 
equivalent to treating the firm 's decision problem as one o f  choosing 
the combination o f to ta l hours worked by apprentice recru its and
craftsmen irrespective o f the choices o f employment levels and average
, (15)hours per man.
In either case the dependent variable is  Intended to re fle c t  
fu lly  the input o f labour services from apprentice recru its. I f  
adjustments o f this input are not instantaneous, desired output can 
only be achieved generally i f  the hours and employment o f craftsmen 
may be altered temporarily whilst the optimum input o f labour 
services from apprentice recru its is  gradually approached. This
(Xu) __I f  LA t^ HAq w a it + LC HCq w c ^ i s  the wage cost function incorp­
orating fixed  hours o f work, where wa and wct  are now the 
relevant unit costs per hour per man, tne cost minimising leve l o f 
recruitment o f apprentices is  given by multiplying the term,
wal t
-c/b
by the constant 'ha 'o
wc^ HCoL
in equations (7 ) - (9 ). This does not a ffect the estimation 
procedure.
In this case we simply return to the in t ia l formulation, inter­
preting LX and ECt as to ta l hours o f labour services rather than 
employment lev e ls  fo r  each group, and wa^t and wct  as unit costs 
per hour rather than unit costs per man employed.
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seems only plausible to the extent that craftsmen currently employed 
*
may do 'ex tra ' overtime - i t  is  unlikely that firms would go to  the 
lengths o f recru iting additional craftsmen only to make them redundant 
as the labour services from apprentice recruits nears the cost minimising 
le v e l.
However, in section 5 .2 , shortages o f craftsmen were envisaged 
from which would arise a sub-optimal demand fo r apprentice recru its 
at the re la tive  labour costs preva iling. In section 5.3 we introduced 
a distortion in meeting this demand caused by imperfections in  in for­
mation and decision-making (together with lags in implementation) 
within the firm rather than in the labour market fo r  apprentices. Thus 
in the very situation where c ra ft  shortages have caused particular 
increases in desired apprentice recruitment i t  is  implied that 
temporary increases in , say, overtime worked by craftsmen w i l l  make 
up fo r the delay in reaching the desired le v e l o f apprentice recruitment. 
Consequently there are two main situations in which the sk illed  labour 
services are unlikely to meet demand in the short-run and production 
w i l l  be curtailed. The f i r s t  corresponds to where output increases 
su ffic ien tly  to require the firm  to increase its  already sub-optimal 
employment o f young recru its or to move o f f  its  expansion path fo r  
the f i r s t  time. The second re la tes  to a sh ift in the supply o f cra fts­
men, lowering the constraint in  Figure 5.1 and rendering the previous 
position in feasib le . In each case the firm w ill  only be able to a lte r  
its  employment o f labour services from apprentice recruits by a 
proportion o f the desired adjustment as indicated above. In other 
situations such as the reduction o f desired output, changes in 
re la tive  wages and the ra is ing  o f  the craftsmen constraint, the desired 
le v e l o f output w i l l  be compatible with currently available labour 
services and so may be achieved although not at minimum cost immediately.
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Note that in situations where an increase in apprentice recruitment 
is  desired but the industry is  w e ll within the feas ib le  region, a 
temporary increase in labour services supplied by craftsmen, beyond 
the optimal, whilst the apprentice adjustment takes place, presumes 
o f  course that similar lags in the adjustment o f the labour input by 
craftsmen do not ex ist.
In those short-term employment functions which assume (a ) a 
cost minimising objective function, (b ) actual output equals desired 
output and (c )  an adjustment o f  the type given above, the degree o f 
freedom which ensures that desired output is  achieved is  the variation 
in hours. With only one labour factor and an exogenously determined 
input o f capita l services Ball and St. Cyr (1956), fo r  example, postulated 
a quadratic relationship between the e ffe c t iv e  wage rate per hour and 
hours worked. Optimal employment (not labour serv ices ) is then 
determined with respect to th is hourly wage cost function and the 
production function. Actual employment is  however thought to adjust 
to  the optimal le v e l taking in to account the various unspecified 
costs o f changing the le v e l o f  employment and uncertainties about 
future desired employment. So by exploiting temporarily the a b ility  to vary 
hours worked per man about the le v e l which would minimise the e ffe c tiv e  
hourly wage rate, the long-run optimal le v e l o f employment is  approached 
without loss o f output. Our model is  more complex because of  the 
presence o f two labour factors and hence in princip le four methods 
o f  adjusting labour services; hours worked per apprentice recru it and 
craftsman and the numbers o f  each employed. Furthermore the employment 
o f  one o f the factors is  subject to a notional supply constraint in 
the short-run.
I f  we were to accept the rationale behind the type o f wage 
cost function introduced by B all and St. Cyr, the compatibility o f
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the adjustment mechanism and the achievement desired output is most 
l ik e ly  in the case o f adjustment o f the le v e l o f  recruitment with 
hours worked per recruit providing the degree o f  freedom. A rational­
isation  o f the adjustment mechanism applied to the input o f  labour 
services from recruits ( i . e .  recruitment times hours worked per 
rec ru it) requires some means whereby labour services from craftsmen compensate 
temporarily fo r  the delay in increasing recruitment.
Thus quite apart from any doubts we may have about th is simple 
form o f single period labour adjustment, focussing upon proportionate 
changes, there are d if f ic u lt ie s  in reconciling the treatment o f the 
adjustment mechanism with that o f  the cost and ob jective functions, 
especia lly  where two labour factors and an imperfect market are 
involved. The litera tu re  on investment functions and short-term 
employment functions provides sim ilar examples o f  con flic t between 
the specification  o f the ob jective function and the adjustment 
mechanism. For example both Jorgenson (1965) and Dhrymes (1969) 
introduce ad hoc adjustment functions which v io la te  th e ir  respective 
assumptions that optimal capita l stock and opt'- labour services are 
achieved. A common element is  the fact that because the ob jective 
functions chosen are lim ited in th e ir  consideration o f the costs 
and benefits which actually impinge upon the decison-making unit, 
the 'desired ' levels approached through the adjustment procedures 
introduced are not 'd es ired ' with respect to a l l  the aspects o f the' 
choice to be made. The costs o f adjustment are those usually 
ignored in the formal spec ifica tion .
5. it Recruitment fo r  Future Production
The demand fo r sk illed  labour services is  assumed to derive 
from the need to operate ca p ita l.stock at the required le v e l to produce 
desired output. In considering future production plans bearing in
5.33
mind developments in product markets and the current capital 
available, together with investment which w ill  be insta lled in the 
course o f the planning period, firms may also note that these 
preparations have implications fo r their future demands for labour 
with perhaps the likelihood o f shortages o f sk illed  workers. The 
evidence presented in Chapter 3 suggests that a minority o f firms 
during the period o f study undertook this kind o f assessment and 
either expectations about future demand and supply were dominated 
by current experience because o f the lack o f more sophisticated 
forecasting methods, or the inclination to look ahead was very much 
tempered by the need to attend to the more immediate problems o f the 
firm. Having adopted an extreme hypothesis that the desired recru it­
ment is  largely  determined by current production and labour market 
situations because firms discount the future very heavily, we must 
recognise that i f  firms adopt present situations as their best 
estimates fo r the future then i t  is  possible to place an investment 
interpretation upon the result obtained. Furthermore with the increase
4
in off-the-job  training in the la te r  part o f the period i t  is 
implausible to maintain the current production hypothesis to the 
complete exclusion o f an investment view o f the observed behaviour o f 
firms. Throughout the period i t  also seems more re a lis t ic  to allow 
fo r the a v a i l ib i l i t y  o f funds to finance the expansion o f training 
budgets but we shall make no attempt to identify the impact o f this 
factor separately.
Expectations about future demand w ill  rein force or counteract 
present tendencies to adjust the le v e l o f recruitment o f apprentices 
fo r two reasons. F irs tly , as apprentices now and in the near future 
their contribution to production w ill  be valued especially i f  
shortages o f sk illed  manpower are expected to persist and secondly,
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they provide the means whereby these shortages can be reduced by 
increasing the supply o f sk illed  craftsmen in approximately four 
years time.
In Chapter 3 we noted that firms rare ly  forecast su ffic ien tly  
fa r ahead to enable them to adjust recruitment closely in accordance 
with expected supplies o f fu lly  trained craftsmen. However, i f  
indeed current output, unemployment and wage r e la t iv it ie s  strongly 
influence firms' expectations about the future we may arrive at a more 
loosely specified  function analogous to equation (8 ) and, adopting 
the same adjustment process as before, to equation (9 ). The estimated 
equations are not therefore incompatible with an investment view o f 
apprentice recruitment in which expectations about the future are 
dominated by current experience. In order to specify formally an 
investment model fo r  apprentice recruitment i t  would be necessary to 
distinguish the d iffe ren t contributions to output made by the various 
groups o f apprentices and craftsmen and the stock-flow situation 
pertaining to each. In the short-run model implied above the productiv­
i t y  o f recru its in , say, the second and th ird years o f training (in  
addition to the in i t ia l  year) is  thought to influence the recruitment 
decision. At th is  stage no attempt is  made to construct surrogate 
series fo r  the employment o f these trainees. On the other hand having 
dropped the extreme current production hypothesis we might now consider 
the relationship between the desired recruitment o f apprentices and 
plans fo r  investment in capita l equipment. The decision to invest w ill  
embody a view o f future capita l stock and u tilis a tion , given expectations 
about product demand. Gross fixed  capital formation should therefore 
be related to desired production now and in the future. Thus we might 
expect that, compared to current output ( ) ,  gross fixed  capita l 
formation deflated  by the price o f capital goods (GCF^) would be 9 better 
indicator o f the composite pressure o f current production and planned
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production over, say, the next three years, upon the decision to 
recruit apprentices.
Substituting GCF^  fo r  in equation (9 ) the model has been 
re-estimated subject to the above qualifications about the in ter­
pretation o f coe ffic ien ts . The resu lts, given in Table 5.3, (5 ) - (8 ) ,
should be compared to those o f Table 5.1, (7 ) -  (10). With the
_2time trend excluded, the R s ta t is t ic  rises from 0.68 to 0.82 fo r 
LAl t  and from 0.80 to 0.88 fo r LASl t  when Y  ^ is  replaced by GCFt .
Except fo r  the constant terms (which increase markedly in both 
size and s ign ificance) a l l  co e ffic ien ts  decrease in s ize , particu larly 
those re la tin g  to the output or capita l formation variables and 
the lagged dependent variable. The significance o f the la tte r  fo r  
LAl t  drops to the ten per cent le v e l.  With the time trend included, 
the e ffects o f  replacing Yt  by GCF^  are very sim ilar to those above 
but for the fa c t  that the significance o f coe ffic ien ts  is  once. 
more disrupted by the time trend. Indeed the lagged dependent 
variables fo r  GCF^  are no longer s ign ifican tly  positive and the 
time trend fo r  LAS^ is  s ign ifican tly  negative at the ten per cent 
lev e l. This did not occur fo r the equations employing Y^, K^, and 
KSt , the coe ffic ien ts  on the lagged dependent variables being more 
robust than those on the time trend.
In the revised model o f desired recruitment (excluding the 
time trend), the speed o f adjustment increases by about 50 per cent 
and, adjusting fo r the d iffe ren t values o f X, the ' G CF-elasticities1 
are approximately one third those fo r  output. Once again the adjust­
ment o f LASl t  is  less rapid than that o f LA ^ .
In addition to the improvement in explanatory power, there is 
a further consequence o f adopting gross fixed  capital formation to 
re fle c t  changes in expectations about product demand and hence the
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desired demand for skilled labour services, over a period of one 
to three years ahead. The theoretical reconciliation of the objective 
and adjustment functions is now less troublesome, providing current 
capital formation is independent of the current state of the labour 
market; we no longer assume that actual output is a proxy for 
desired output. The argument then moves to the validity of our 
assumptions about capital formation (discussed in sections 5.1 and 
5.2.1).
Finally, in view of the relatively sudden change in the
opportunity cost of training craftsmen which took place with the
advent of the levy-grant scheme administered by the E.I.T.E., it
would be of interest to know whether this produced any shift in
demand relative to those effects already embodied in the two main
models. If we assume that the impact of the scheme simply caused
a multiplicative shift relative to the proxy used for the labour
costs ratio, in favour of recruiting apprentices, then this may be 
wa
written as n —  where n= 1 for t = 1951, ..., 1965 and 0<n -  n <1 wc^ o
for t = 1966, ..., 1971. The addition of a dummy variable, taking 
the values zero up to and including 1965 and unity thereafter, when 
estimating equation (9) and the equivalent equation involving the 
variable for capital formation, should identify this shift. In the 
case of equation (9) the coefficient on the dummy variable will be 
i- log nQJ and since log no < 0, we expect the coefficient to be 
positive. In fact it is insignificantly different from zero for both 
LAlt and LAS^_ regardless of whether the time trend is included or not. 
The impact upon other previously significant coefficients is marginal 
and altering the year of change-over to 1965 or 1967 causes no 
significant improvement. This also applies to the model using the 
capital formation variable.
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The results are not surprising bearing in mind that the 
introduction o f the o ff-th e-job  train ing scheme fo r f ir s t  year c ra ft  
trainees and the early experience o f  the so-called 'shake-out' (see 
Bowers et a l,  1972) also cover the 1966-67 period. The unravelling 
o f  their e ffe c ts  upon apprentice recruitment is  unlikely to be 
achieved given the lack o f sa tis fa tory  data on labour costs.
5.5 Conclusions
We began with a model o f  the demand fo r  apprentice recru its by 
the engineering industry which focussed upon their contribution to  
current production. The model incorporated a constrained-output, 
cost-minimising ob jective function, a putty-clay view o f the tech­
nology o f production (with exogenous capital formation) and a neo­
c lass ica l treatment o f the production o f sk illed  labour services.
Certain short-run substitution p o ss ib ilit ie s  were ruled out ten tative ly  
on the basis o f the availab le studies o f  decision-making by firm s, 
in the areas o f  manpower and investment. Given the d ifferen t tech­
nologies and methods o f organising production and training in the 
engineering industry, the specification  o f an industry demand model 
is  obviously beset by problems o f aggregation. However, notwithstanding 
these lim ita tion s , in the case o f the current production model accounting 
fo r  shortages o f craftsmen and lags in adjustment the coe ffic ien ts  
are s ta t is t ic a lly  s ign ifican t and conform to our a p r io r i expectations 
about th eir signs. The overa ll explanatory power is  reasonable but
improves considerably when the dependent variable is  adjusted fo r
2
changes in average hours worked; the R s ta tis t ic  rises from 0.77 to
0 . 86.
Whilst retaining the current production hypothesis, section
5.3 stressed elements o f the model which warranted improvement. The
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assumption o f a perfectly  e la s t ic  supply curve fo r  potentia l apprentice 
recruits was questioned on the basis o f the results o f Chapter 4 
using a single equation model o f  supply. I f  at least some degree o f 
in e la s tic ity  with respect to immediate earnings prospects was present 
during the period and sign ifican t sh ifts  in the supply schedule took 
place due to changes in adult r e la t iv it ie s  and in re la tiv e  risks o f 
unemployment, the interpretation o f the lagged adjustment parameter 
estimated in the demand model becomes unsatisfactory; the estimation 
w ill  have captured supply e ffe c ts . We suggest that a simultaneous 
approach would be worth investigation .
The treatment o f the production o f sk illed  labour services is  
necessarily rudimentary in view o f the lack o f data on the productive 
work done by f i r s t  year apprentices but is generally supported by the 
institu tiona l studies cited.
The lack o f significance o f  the time trend in the fu lly  specified  
model and the presence o f m u ltico llin ea rity , largely due to its  high 
correlation with output and re la t iv e  wages, led us to investigate the 
relationship between capital se rv ices , labour services and output 
more d irec tly . On the basis o f  th is  the use o f the time trend as an 
indicator o f the e ffects  o f capital-saving and labour-saving technical 
progress was abandoned and the time trend was omitted from the model.
Sections 5.3 and 5.*+ continue the analysis focussing on 
d iffe ren t but related aspects o f  the model. In the former we note 
the possible con flic t which may arise between the assumption that 
desired output is always achieved and the introduction o f an adjustment 
mechanism. This depends on the treatment o f other factor adjustments 
in the model. Furthermore i t  opens up the question o f whether other 
short-run objective functions might be preferable to cost minimisation 
subject to fu l f i l l in g  production plans. The extensive literature on 
short-run employment functions suggest several possible improvements
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within the lim itations o f the current production hypothesis, fo r  example, 
a more sophisticated treatment o f the adjustment costs involved in 
choosing between hours per man and employment levels which would lead 
us to a version o f  the in terrela ted  fa c to r  demand model. As regards 
the ob jective function i t s e l f ,  Solow (1968) fo r example adopts a 
model which minimises labour costs over a planning period during which 
desired output is  predetermined. No mechanistic adjustment process is 
involved in his spec ifica tion . In so fa r  as firms are influenced by 
future considerations this would also be a desirable theoretica l 
development o f the demand model o f apprentice recruitment presented 
in th is  chapter.
Section 5. *+ takes a f i r s t  step in  recognising that expectations
about future labour market and product market situations w i l l  influence
desired recruitment to some extent. Furthermore, i f  these expectations
are determined by current experience, the results o f  section 5.2
are consistent with a simple investment hypothesis. I t  is  argued that
changes in capita l formation w ill  r e f le c t  variations in expectations
about product demand as w ell as in the present buoyancy o f the market.
Thus we no longer assume that desired output is  adequately represented
by actual output, the main object o f critic ism  in section 5.3.9.
Adopting a less formal spec ifica tion  than that o f equation (9 ) the
explanatory power o f the current production model is  improved markedly
2by replacing current output by gross fix ed  capital formation; the R 
s ta tis t ic s  fo r LA^_ And LAS^ increase from 0.77 to 0.87 and from 0.86 
to 0.91 respectively.
No attempt to develop a formal investment model o f apprentice 
recruitment has been made in this chapter. Section 5.9 introduced a 
simple modification involving short-run expectations but without 
specifying the various adjustments costs and a suitable ob jective
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function. However the two main models presented here do provide a 
level of insight and explanatory power which form a useful basis for
further research.
6.1
CHAPTER 6 APPRENTICE RECRUITMENT BY DIFFERENT ENGINEERING INDUSTRY GROUPS
i
6.1 Introduction
In the two previous chapters we have used single equation models 
o f supply and demand in an attempt to analyse the fluctuations in the 
recruitment o f young people by the engineering sector as a whole. As with 
a l l  fa ir ly  aggregate studies, the results may obscure important differences 
between constituent industries. These may turn out to be mainly in the 
values taken by nonetheless s ign ifican t coe ffic ien ts , the aggregate 
analysis having successfully anticipated the modelling o f recruitment 
patterns at the disaggregate le v e l. The differences in coe ffic ien ts  might 
then provide further insight but generally within the in it ia l  conception of 
the aggregate model. Less satisfy ing is the situation in which the 
significance o f coe ffic ien ts  and the explanatory power o f the model vary 
somewhat from industry to industry.
We shall disaggregate the engineering industry progressively, 
beginning in section 6 .2 with an application of supply and demand models 
to each of the three industry orders: engineering and e le c tr ica l goods, 
vehicles and metal goods n .e .s . For these three groups the estimation of 
the models is conducted for two periods 1952-71 and 1960-71, in order to 
check the s ta b ility  o f the estimated coe ffic ien ts . The additional results 
also provide a better basis fo r comparison between aggregate and dis­
aggregate models since complete data fo r the individual industry groups 
in only available fo r the shorter period. The results o f the disaggregate 
analysis are discussed in section 6.3. The specification  o f supply and 
demand models is the same as described in the previous two chapters. In 
section 6.A forecasts fo r 1972 and 1973 are evaluated at a l l  three 
leve ls  o f aggregation. The concluding section discusses possible 
improvements to the models and indicates which ones would be particularly 
worthy of future research..
The significance o f coeffic ien ts  is  indicated as in Chapter 5 by the 
use o f one-tailed * t ' tests.
6.2
6.2 Results for the Three Engineering orders.
6.2.1 Supply model
Estimates of the supply model parameters derived from data fo r 
1951-71 and the sub-period 1959-71 are given in Table 6.1 fo r engineering 
and e lec tr ica l goods, vehicles and metal goods n .e.s . The results fo r  the 
longer period w ill  be discussed f i r s t  fo r a l l  industries. Engineering 
and e lec tr ica l goods accounts fo r  about two thirds o f apprentice recru it­
ment by the engineering sector so we would expect the results for this 
group of industries to be closest to the aggregate outcome. This is  the 
case i f  we ignore the weak negative significance of EYt but the 
e la s t ic ity  on EMt> although positive  as expected, almost doubles, increasing 
from 1.6 to 2.9. The co e ffic ien t on re la tiv e  unemployment fa l ls  s ligh tly
to -0.25 and once again SLTt makes no sign ificant contribution to overall
2
explanatory power. The R s ta t is t ic  is  much higher fo r the order, 0.79 
compared with 0.64. Once again the introduction o f the adjustment process 
makes no s ign ifican t impact upon the coe ffic ien ts  and overall explanatory 
power.
Vehicles and metal goods d if fe r  from the above mainly in the
poverty and perversity o f the sign ificance o f their coe ffic ien ts . Taking
f ir s t  the vehicles results excluding the lagged dependent variab le, we find that
the coe ffic ien t on re la tiv e  unemployment is  s ign ifican tly  negative as
expected but so is  the co e ffic ien t on re la tiv e  youths earnings and that
on re la tive  adult earnings is  not s ign ificant at a l l .  The introduction
of the lagged dependent variable almost doubles the unemployment
. -2
co e ffic ien t, disturbs the EYt e la s t ic ity  completely, raises the R 
s ta tis tic  but also produces a small negative estimate o f the adjustment 
parameter which is not s ign ifican tly  d iffe ren t from zero. This is  
theoretica lly  incompatible with the presence of another s ign ificant 
co e ffic ien t. From Chapter 4 we have
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6.4
i . e .  LA^-*- LA  ^ t  ^ as A -*■ 0
A similar situation occurs with metal goods. Without the adjust­
ment process both earnings variables have sign ificant coeffic ien ts but for 
EMt i t  is  strongly negative; the unemployment coeffic ien t is only weakly 
s ign ifican t. Once LA. , is included the earnings coeffic ien t 
loses significance whilst that on EM^  also reverses sign. As with veh icles, 
•the co e ffic ien t on LA  ^ implies an adjustment parameter which is  not 
s ign ifican tly  d iffe ren t from zero. Thus fo r  each industry, the increase 
in R (from 0.33 to 0.55 fo r vehicles and from 0.40 to 0.81 fo r metal 
goods) is  accompanied by switches in co e ffic ien t significance and an 
estimate o f \ which together shed doubt on the va lid ity  of the model with 
or without the adjustment hypothesis.
For the shorter period 1960-71 the estimation o f an equation 
containing fiv e  or six parameters cannot be en tirely  satisfactory.
However the data availab le at the industry group level res tric ts  the 
estimation to this period except that the problem of short time series 
has been exacerbated by saving the two most recent observations (1972-73) 
fo r the forecasting evaluation.
At the order leve l the supply resu lts for 1960-71 do nothing to 
buttress the extreme supply explanation o f observed recruitment, that is , 
fluctuations in apprentice recruitment are largely  due to movements along 
and sh ifts  o f the supply schedule. Even the results fo r order VI are 
undermined, with a partia l loss o f sign ificance by coefficien ts on EM£ 
and However the co e ffic ien t estimates without the lagged dependent
variable are quite close and the R fo r  the two periods are o f s im ilar
6.5
magnitudes. With order VIII no coefficients are significant in the 
absence of LA^ and whilst the inclusion of this variable does produce 
results more compatible with those for the longer period the estimate of A
is now large and negative although once again not significantly different
_2
from zero. The increase in R for vehicles with LA. , is modest byI  )  t “ i
comparison with the case of metal goods. There the equation is trans- 
- 2
formed, the R rising from 0.3 to 0.8 and both earnings variables being
significantly positive. However SLT^ is significantly negative and
(Uc/U^,)t is not significant. Once again * is close to zero. Thus there
are some marked differences between equations estimated for different
periods for vehicles and metal goods. The results do not justify the
sophistication of testing this hypothesis formally. The main point is
that for these two industries LA. . plays a significant role but one
l , t— l
which drastically affects the equation and lends no confidence in the 
basic model being tested.
6.2.2 Demand model
The demand results for engineering and electrical goods, vehicles 
and metal goods n.e.s. are given in Tables 6.2, (a) - (c). They 
correspond to those for the engineering sector as a whole in Table ¡>.1,. No 
attempt has been made to estimate the equivalent of equation ( 5,10), 
which employs the capital stock variable, on the grounds that this 
equation performed less well than equation (5 . 9 )  which bypasses the 
capital-labour relationship to use net output directly and also because 
we are ultimately disaggregating further than the three orders and complete 
measures of capital stock are not available at the EIG level. Hence the 
estimation o f the demand models has b een confined to variations on
(1) Tests for first-order autocorrelation at the 5 per cent level for all 
three industries in the equations without lagged dependent variables 
and for the longer period prove to be inconclusive. As noted in the 
previous chapter the DW statistic is biased in favour of accepting the 
null hypothesis when a lagged dependent variable is included. The 
modified test coping with this case really applies only to samples 
with n i 30 and so has not been conducted for each equation with the 
lag present. For the small samples involved in the short period 
estimation the DW statistic is not strictly defined. In both these 
cases the statistic is given simply to indicate roughly the probably 
existence of extreme autocorrelation only. This applies to all the 
results given in this chapter for both demand and supply models.
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equation (5.9 ) only plus once again the testing of the explanatory 
contribution made by the gross-fixed capital formation variable.
To simplify our discussion of the results we should note that 
the insignificance of the time trend coefficient reappears at the order 
level. Given the comments made about the role played by the time trend 
in sections 5.3.1 and 5.3.3, it seems reasonable to concentrate upon 
the estimated equations which exclude it. One might add that for all 
three orders the time trend is highly correlated with the relative wages 
and output variables and, for orders VIII and IX, with the investment 
variable. The multicollinearity remaining after excluding the time trend 
is still a problem however, particularly that involving the relative 
wages variable with output and investment as appropriate.
Order V I. In view of i t s  high re la tive  weight in the aggregate
sector, it is not surprising to find that the results for order VI
conform most closely to those for all engineering. On the other hand,
for this order, the lagged dependent variable is not significant and the
output variable is only just significant in one case. When LA. . andi ,  t—l
LAS^ t_ 1 are excluded the coefficients on log (walt/ w c t) with log 
are significant at the ten and five per cent levels respectively. The 
investment variable is generally more robust, retaining its significance 
throughout accompanied by the wage relativity. The LASlt specification 
again provides greater explanatory power than the use of apprentice 
recruits unadjusted for hours worked. As regards the values taken by 
coefficients when t and the lagged dependent variable are excluded those 
on log (walt/wct> are higher and those on log Y £ or log GCFt are lower 
relative to the corresponding aggregate results whereas the unemployment 
elasticities are about the same. The overall explanatory power of the 
relationships is better for order VI alone relative to all engineering 
when log Y t is employed but not in the case of log GCFt ; for example 
for LASlt with log Y £ the R statistic rises from 0 . 7 8  to 0.82 whereas
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6.9
. 2 
with log GCF^  the order le v e l R sta tis tics  are in fer io r.
Order V I I I . The in it ia l  specification  of the demand model using 
net output proves to have s ign ifican t overall explanatory power when 
applied to the vehicles order but lacks s ign ifican t coeffic ien ts on out­
put. Replacing log Y by log GCFt yields coeffic ien ts  on a ll three
explanatory variables which are sign ificant at the fiv e  per cent le v e l
2at least and possess the expected signs. The R s ta tis tics  are however
somewhat lower than fo r  the whole sector and order VI. The best result
2
which uses LASl t  and l ° g  GCrV acl,i®ves an R 0*78 compared to 0.86
for order VI. For order V I I I ,  the coe ffic ien t on log (wal t /wct ) turns
out to be lower than in the aggregate case g iving an e la s t ic ity  almost
half the figure for order VI. The 'GCF e la s t ic it ie s ' fo r these two orders
are in the region of one quarter to a third and their unemployment e la s t ic it ie s
are near to one eighth. When LA  ^  ^ or LASj^   ^ is  included i t  makes
-2
a sign ificant contribution only in the presence of Y but the R does 
not reach the leve l associated with GCF .^ The wage variable loses 
significance.
Order IX. The resu lts fo r metal goods n .e.s . run counter to those 
fo r the sector and orders VI and V III  in that f i r s t ,  the LASl t  sp ec ific ­
ation is  accompanied by a reduction in explanatory power and the wage 
co e ffic ien t is positive  when sign ifican t. The overall explanatory power 
is  however higher, equation fo r equation, than that achieved fo r order 
V I I I .  Thus m u ltico llin ea rity  which is present in a ll three sets of 
data seems to a ffect particu larly  the estimation o f the models for metal 
goods. The coe ffic ien ts  on GCFt and U£ are sign ificant throughout, taking 
values which are somewhat higher and lower respectively than corresponding 
estimates fo r the other two orders. The addition of LAj or LAS  ^ t_ j
— O
raises the R s ta tis t ic s  considerably in a l l  cases. With Yt the X values 
are similar to those fo r  veh icles.
Whilst the precision of coe ffic ien t estimates obviously su ffers,
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6 .1 1
multicollinearity need not be a source of forecasting error unless the 
correlations between explanatory variables are expected to break down in 
the future. In section 6.4 we shall see how forecasts for 1972-73 
compare with the actual observations. Meanwhile some indication of the 
stability of the model with respect to the period from which its parameters 
have been estimated may be obtained by comparing the results given in 
Tables 6.3(a) - (c) for the period 1960-71 with the above results for 
1952-71.
Order V I . Parameter estimates for the shorter period are 
comparable with those for the two decades. Coefficients on log (wa^t/wct) 
and log U t are particularly close whereas those on log and log GCFt 
are somewhat higher. As with the longer period, none of the coefficients
on the lagged dependent variable fo r 1960-71 is sign ifican t.
-2 . .
Comparing R statistics those for L A ^ t are similar but those for LAS ^ t
are roughly 0.05 lower. For the shorter period GCFt as well as Y t barely
makes a significant contribution. However the results for 1960-71,
despite some loss of significance for individual coefficients, generally
correspond to those for the full period.
Order VII I . Without the lagged dependent variable none of the
coefficients (except G C F t at 10 per cent) is significant and nor is overall
explanatory power. The introduction of the lagged dependent variable 
_2
raises the R statistic in all four cases to about 0.66, with a 2
2
corresponding R of about 0.81. There is nothing to choose between 
equations; all imply negative adjustment parameters of roughly unity and 
hence inconsistent with the adjustment hypothesis advanced in Chapter 5.
In addition to the significant coefficients on the lagged dependent 
variable those on log U £ are significantly negative as expected but at 
least double previous estimates. The other variables make no theoretically 
consistent, significant contribution to the explanation of recruitment 
fluctuations. Quite clearly these results amount to a break-down of the
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6.15
theoretica lly  more acceptable equation for veh icles. The R can only be 
resuscitated by recourse to an ad hoc autoregressive structure.
Order IX . For the fu l l  period, the overall explanatory power of 
equations fo r  metal goods was quite good but the co e ffic ien t estimates
were poorly determined due to the presence o f m u ltico llin earity . For
- 2  . .1960-71, the R s ta tis tic s  are low. Only Ut makes a s ign ificant con­
tribution with coe ffic ien ts  sim ilar to those for the fu l l  period. The 
lagged dependent variable is  not sign ificant.
6.3 Results for the Fifteen Engineering Industry Groups
In this section the supply and demand models are re-estimated 
fo r each industry group within each order. Engineering and e le c tr ica l 
goods is sp lit  into ten groups, vehicles into three groups and metal goods 
n .e.s . into two groups.
6.3.1 Supply model
The estimation of the supply model at the EIG leve l further 
undermines our confidence in the supply hypothesis as the underlying 
explanation o f fluctuations in apprentice recruitment. This however is 
a matter o f re la tive  rather than absolute judgement and we shall deal with 
i t  a fter describing the disaggregated results fo r both supply and demand 
models.
Table 6.4 (a ) to (c ) contains the results of estimating the 
supply model without the lagged dependent variab le. The overa ll explan­
atory power of the equation is sign ifican t at the 5 per cent le v e l in only 
6 out of 15 EIGs. Of these, f iv e  belong to the engineering and e le c tr ica l 
goods order; they are metal working machine too ls, industrial machinery, 
instrument engineering, e le c tr ica l machinery and insulated wires and 
cables. The sixth was a ircra ft manufacturing.
At the EIG le v e l the SLTt co e ffic ien t is  s ign ifican tly  positive 
at the 5 per cent le v e l in two cases, EIGs (1 ) and (2 ), but in the second 
of these the c o e ffic ien t is  very high implying that fo r a 1 per cent 
increase in a ll young persons entering employment there is  a 6 per cent 
increase in recruitment (supply) o f apprentices to industrial machinery.
In two other industries, EIGs (4) and (8 ), the coeffic ien t is s ign ifican tly  
negative whilst for EIG (9) i t  is  positive but significant only at the 10 
per cent leve l.
The significance of earnings variables in the supply models 
re flec ts  the results a t the SIC order le v e l. When the EYt e la s t ic ity  is 
significant i t  is  usually negative (EIGs 3, 7, 8 and 12 but not 11) and
6.17
when the EMt e la s t ic ity  is sign ifican t i t  is usually positive (EIGs 1,
2, 5, 6, 7, 12 and 14). Values o f the EM^  e la s t ic it ie s  l ie  between 2.4 
and 8.4. I t  is probable that the results fo r EYt indicate the influence 
of demand via  the depressing e f fe c t  which increases in the earnings o f 
youths w ill  have had upon their recruitment (EYt captures the r is e  in 
engineering earnings re la tive  to the substantial r ise  in the earnings 
o f a l l  youths employed in Great Britain and w ill  understate the change 
in rea l labour costs a ffecting firms during the period). I t  is  possible 
that the significance of the EMt e la s t ic it ie s  is consolidated by a demand 
e ffe c t  acting in the same direction  as the expected supply e ffe c t . The 
demand e ffe c t would fo llow  from two influences.
( i )  The earnings r e la t iv ity  EMt tends to follow  the cycles o f output
in the economy because engineering suffers the extremes o f cy c lica l 
a c tiv ity  and hence EM^  is  a weak proxy for engineering output and 
labour demand in most manual occupations.
( i i )  EMt w ill  also partly r e f le c t  fluctuations in rea l adult labour 
costs just as does EY^ . fo r  the case o f youths. With EYt in the 
same regression equation, EM^  w ill thus represent the price o f 
adult labour re la tiv e  to EY£ and the higher this is the more lik e ly  
w ill  firms recru it young people. To put i t  another way, the higher 
are adult sk illed  earnings re la tive  to apprentice earnings the more 
lik e ly  w ill  firms make short-run decisions to recru it apprentices 
at times of labour shortage.
Only fo r a irc ra ft (12) is  the unemployment coe ffic ien t s ign ifican tly  
positive . Of the twelve for which the sign is  as expected, three 
coeffic ien ts  are sign ificant (EIGs 7, 9 and 10). As with EM^  above, 
demand factors may penetrate the estimation of a supply relationship, 
tending to support the expected supply e ffe c t  since fluctuations in 
(Uc/UT)^ re  negatively correlated with those in engineering sector output.
The poor results cannot then be attributed to the presence of a demand
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6 .2 1
e ffe c t  counteracting a supply e ffe c t .
Although the Durbin-Watson s ta t is t ic  is not s t r ic t ly  defined for 
the small sample o f observations used here, the DW s ta tis tic s  are given 
to indicate the presence o f extreme cases such as EIGs (6) to (9) and 
(11) to (13).
The introduction of a lagged dependent variab le (fo r  which the
results are not shown) makes a s ign ifican t contribution in only one case;
- 2other veh icles, where the R rises from 0.41 to 0.97. Accompanying this
is a gain of significance by (Uc/uT) t with the expected sign but also by
SLTt and EM^  with negative signs; the coe ffic ien t on the lagged dependent
-2
variable i t s e l f  exceeds unity. For other industries, the R sta tis tics  
are a ffected only marginally and generally speaking coe ffic ien ts , 
previously s ign ifican t, remain so. The main exception is e lectrica l 
machinery where the inclusion o f the new variable disturbs the pattern of 
significance a l l  round.
6.3.2 Demand model
The results fo r the demand hypothesis turn out to be more 
economically meaningful than those for the supply hypothesis at the disaggregate 
as w ell as aggregate leve l. The number o f a lternative demand equations tested is  
greater than in the case o f supply. To simplify discussion we shall deal 
with the results fo r four basic equations to which may be added the time 
trend as a proxy for technical progress and/or the lagged dependent 
variable as a means of allowing fo r an adjustment process. The time 
trend was excluded from the start at this level o f disaggregation; this 
leaves the lagged dependent variable which in 13 o f the 15 EIGs proved 
to have a n eglig ib le  impact upon the significance o f coefficien ts and 
overa ll explanatory power. Only the lagged results fo r  the other two EIGs 
w i l l  be mentioned with those of the four basic equations for a ll
industries.
6 .2 2
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Tables 6.5 (a ) to (e ) show the results for f iv e  groups of three
-2 .industries each. Table 6.6 compares the R s ta tis tics  achieved by the 
supply model with those achieved by the four demand models. This shows 
that for 6 out of 15 EIGs the supply explanation of recruitment 
fluctuations was s ta t is t ic a lly  superior to one or both demand explanations 
(unadjusted fo r  hours worked: demand equations (1 ) and (2 ) ) .  Note 
especia lly  the results for a irc ra ft (12). In terms of the coeffic ien ts 
estimated Table 6.6 also summarises the pattern o f significance at 
the 5 per cent level or less. The results seem to favour the demand model; 
th is is  supported by the figures given in brackets which are the numbers 
o f coeffic ien ts possessing at least the expected sign i f  not necessarily 
the requisite significance. With the exception of EY^  the explanatory 
variables in both supply and demand models tend to take the expected 
signs. This suggests that s ign ifican t coeffic ien ts do not occur merely 
as random events and that the apparently better performance of the demand 
models is also therefore unlikely to be a random phenomenon. Nonetheless 
one can hardly be sa tis fied  with the general state of the demand 
resu lts.
A perusal o f Table 6.6 in conjunction with Table 6*5 indicates
that the differences between industries are on balance more marked than
the differences between alternative demand hypotheses .although for
. -2
industrial machinery (2 ), equations (2) and (4) y ie ld  much higher R 
s ta tis tic s  than do equations (1 ) and (3), and for other vehicles (13) the 
reverse is the case. The industries for which the demand models provide 
both significant explanatory power and acceptable coeffic ien t estimates 
in  the main are metal working machine tools (1 ), other non-electrical 
machinery (3 ),  e le c tr ica l machinery (7) and tools, bolts etc. (14). 
Combining forces, the demand equations y ield  significant explanatory 
power fo r LAl t  in 12 out o f 15 industries, and for LASl t  in 11 out of
15 .
6.28
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Table 6.6 Comparison of R s ta tis tic s : supply and demand
models at EIG leve l.
Demand equations
EIG Supply
equation
(1)
( ^ i t - V
(2)
(LAl t ,GCFt )
(3)
(LASlt>Yt )
(4)
(LASl t ,GCF
1 0.91** 0.81** 0.72* 0.83** 0.79**
2 0.75* 0.51 0.77** 0.61* 0.83**
3 0.13 0.63* 0.47 0.65* 0.53
4 0.08 0.57* 0.53 0.42 0.39
5 0.45 0.34 0.26 0.45 0.41
6 0.83** 0.76** 0.76** 0.82** 0.82**
7 0.91** 0.90** 0.93** 0.91** 0.94**
8 0.65 0.45 0.62* 0.50 0.64*
9 0.87** 0.82** 0.82** 0.87** 0.87**
10 0.53 0.76** 0.76** 0.79** 0.81**
11 _ 0.40 0.40 0.30 0.26
12 0.92** 0.63* 0.54 0.69** 0.53
13 0.41 0.91** 0.50 0.91** 0.50
14 0.60 0.75** 0.68* 0.79** 0.74*
15 - 0.31
Variables s ign ificant 
sign regardless o f s i
as expected at 
gn ificance).
the 5 per cent le v e l (with expected
SLT 2(9) - - - -
EY 0(6) - - —
EM 5(12) - - “
U /U_ 2(12)C 1
- —
wal /wc
6(11) 3(8) 6(12) 4(11)
Y _ 3(11) - 3(10) -
GCF _ - 4(10) -
3(10)
Ü - 8(15) 5(14) 9(15)
5(14)
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The addition o f a lagged dependent variab le makes a sign ificant
contribution to overall explanatory power only fo r  e lec tr ica l machinery 
-2
(7 ), the R fo r equatiors (1) to (4) rising to 0.94, 0.96, 0.96 and 0.96
. _2 
respectively, and other vehicles (13), the R r is in g  to 0.95, 0.94, 0.94
and 0.93 respectively. In the f i r s t  case the presence o f the lagged 
dependent variable disturbs the significance o f the wage variable and 
in the second case the same occurs for the output variable.
F inally, i t  is extremely important to emphasise that the output 
data and, especia lly, the investment data on which these regression 
results are based are subject to sizeable errors at this leve l o f d is­
aggregation. For industries with re la tiv e ly  small levels o f output and 
investment this point is  particularly applicable. The results are 
therefore only generally indicative o f the success to be expected with
more re liab le  data.
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6.I* The Forecasts
Conditional forecasts at the SIC order and EIG leve ls  are 
compared with actual observations fo r 1972-73 in Table 6.7. A ll are 
based on equations omitting the lagged dependent variable. Results fo r 
1973 using the GCF variable are not given because, at the time this 
analysis Vas conducted, the investment data was not availab le. The year 
1973 is also associated with another problem: the raising o f the school­
leaving age to sixteen years. Given the specification of the supply 
variable SLTt as the number actually entering employment one might expect 
the supply model (as well as the demand models) to take 1973 in its  stride. 
However, both supply and demand models have been estimated with respect 
to patterns of change in the data against which the impact o f the raising 
o f the school-leaving age might be regarded as an exogenous non­
marginal shock to the labour market fo r  young persons. I t  would be 
surprising i f  the models did not over-predict apprentice recruitmen? in 
1973.
Percentage forecasting errors fo r the order leve l models, 
estimated with and without the lagged dependent variable, are shown in 
Table 6.7. The forecasts are conditional upon known independent variables 
and so the errors are free  from forecast errors in these variables.
Several general statements can be made about the pattern o f errors.
( i )  With certa in  exceptions, a l l  the models are over-predicting 
and, as expected, the prediction errors are much greater fo r  1973.
( i i )  Contrary to expectations the presence of the lagged dependent 
variable makes a s ign ifican t impact, cutting the errors obtained without 
i t  by considerable amounts except in the case of the vehicles forecasts 
fo r 1972 based on the 1960-71 data.
( i i i )  The use o f the shorter base period 1960-71 produces generally 
lower errors fo r  engineering and e le c tr ica l goods and metal goods.
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( i v )  Without lags the use o f  the GCF^  variable in place o f Y  ^
(demand equations 2 and 4 in the table) does usually reduce forecast 
errors, although only fo r vehicles is the improvement very great; with 
lags, however, the errors increase fo r vehicles and metal goods.
(v ) Adjustment fo r hours o f  labour services (demand equations 3 
and 4) y ields only a re la tiv e ly  small reduction in forecast error.
( v i )  The supply model does not perform systematically worse than 
a l l  demand models. Although spec ified  in a way which one would expect 
to cope with the raising o f the school-leaving age, the supply model 
i f  anything performs worse than the demand models*
( v i i )  Despite the sizes o f  the errors only one in eight are 
s ta t is t ic a lly  sign ificant from zero and these relate especially to 
1973 without the lag.
Turning to the results fo r  EIGs excluding lags, summarised in
Table 6.8,:the above features re-appear to some extent, except that ( i i )
and ( i i i )  do not apply. The disaggregate models also overepredict,
the use o f GCF^  in place o f now improves the forecasts only in the
case o f veh icles, the adjustment fo r  hours o f  labour services only
affects the forecasts marginally,the supply model predictions are no
worse than those o f the demand model and the proportion o f forecasting
«
errors which are sign ificant now rises to one f i f th .  Comparing the 
e ffe c tiv e  aggregate forecasts derived from EIG results with those 
obtained d irectly  from order le v e l models using no lag and based on 
1960-71 (see the third and seventh columns o f Table 6 .7 ), there is  
l i t t l e  to chose between the two sets o f results using the demand spec if­
ication which includes Yt or the supply model. However, forecasts from 
the order le v e l demand models employing GCFt  are better than the cor­
responding aggregated EIG forecasts fo r each o f the three orders, 
strik ingly so in the case o f vehicles.
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Table 6.7 Percentage forecasting e r r o r s ^  for 1972-73;
order leve l models 1
(1) Prediction minus observed value as a percentage o f observed value. 
Predictions which are s ign ifican tly  d ifferent from observed values 
at the 5 and 1 per cent levels are denoted by * and ** respectively.
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Table 6.8 Percentage forecasting errorg^^ for 1972-73:
EIG
1959-73
Mean
recru it­
ment
EIG le v e l models 
1972 1973
Demand models
(1) (2 ) (3) (4)
Supply
model
Demand
(1)
models
(3)
Supply
model
Order VI
1 2070 8 27 4 22 27* 26 19 9
2 2347 22 -20 21 -21 22 55* 6
3 4357 5 12 5 11 11 62** 52** 85
4 840 55** 59** 56** 59** 38 101** 105** 200*
5 2464 37 50* 33 46* 37* 54* 51* 74
6 787 19 18 19 18 4 37 36 3
7 1902 30 38** 33** 37** 42* 45 45* 24
8 1408 28 36* 25 32 8 15 9 96
9 409 18 19 18 16 22 21 16 -41
10 1052 25 38 21 39 31 35 29 30
Total (v ia  aggregation) 20 23 19 21 22 48 43 56
Order V II I
11 2398 31 24 31 25 25 73 71 69
12 1683 19 5 23 6 -9 44 54 3
13 759 9 5 9 6 58 23 23 -13
Total (v ia  aggregation) 24 15 26 16 17 57 60 37
Order IX
14 956 9 19 6 14 28 41 33 25
15 3279 27 27 24 22 16 102* 89* 90
Total (v ia  aggregation) 24 26 21 20 18 91 79 79
A ll Engineering 21 22 21 20 21 56 52 56
Note (1) Prediction minus observed value as percentage of observed value. 
Predictions which are significantly different from observed 
values at the 5 and 1 p e r  cent levels are denoted by * and ** 
respectively. Significance tests have not been applied to 
the predictions derived from aggregating individual EIGs.
6.3*t
Forecasts using models estimated with the lagged dependent 
variab le were not carried out fo r  a l l  EIGs. On the basis o f the 
regression results this was thought only to be worthwhile fo r EIGs 1,
6, 13 and 15 in the case o f supply and EIGs 2, 7, 9, 12 and 13 in the case 
o f demand. In fa c t , just fo r EIGs 7 and 9 is  there a general reduction in 
forecast error and then re la tiv e ly  modest in comparison with the reductions 
recorded fo r the order le v e l resu lts. However this does not particularly 
ju s t ify  the exclusion o f the lagged dependent variable any more than 
the order le v e l results ju s t ify  it s  inclusion. Taking each basic 
equation specification  in turn, the differences between forecasts with 
and without the lagged dependent variable are generally insign ificant. 
Nonetheless, at the order le v e l the overa ll impression gained is  that 
taking into account the adjustment process does seem to produce smaller 
forecasting errors.
This rather anomalous resu lt can be explained in  terms o f  the 
procedure adopted fo r  forecasting using models with lags. Each model 
has been given access to  a l l  actual observations on exogenous variables. 
Thus when forecasting 1972 and 1973 the actual values o f recruitment 
in 1971 and 1972 are supplied because we are testing its  conditional 
forecasting performance. In the case o f  a model with a lagged dependent 
variab le one could also test it s  performance by requiring i t  to use 
the estimated value o f 1971 as a base fo r  forecasting 1972 (even though 
when forecasting in rea l situations one would have an actual observation 
fo r  1971) and the estimated value o f 1972 fo r forecasting 1973. This 
would not necessarily y ie ld  a very d ifferen t set o f  forecasts from 
those using the method adopted here but in this particular case i t  
would have done so. The reason is  that the drastic f a l l  in recru it­
ment occurred in 1971 and reached leve ls  not experienced by the engin­
eering sector in the last two decades. Figures fo r  1968-73 are given
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in Table 6.9. In effect the model has already begun to over-estimate 
recruitment in 1971 and the treatment of the lag in the course of fore­
casting 1972 and 1973 allows that version to re-base its forecast very 
quickly. The lagged model would have been no more successful than the 
basic model in anticipating the fall in 1971 had w e  been forecasting 
from 1970 nor would its forecasts of 1972 and 1973 have been as good 
had the actual values for 1971 and 1972 been denied to it. For short­
term forecasting this is both the strength and weakness of models 
incorporating a lagged adjustment mechanism. Where a significant shift 
in behaviour (relative to the factors captured in the model) occurs, 
the lagged model accommodates it, in effect, by automatically adjusting 
its constant term but the basic model continues to over-predict or 
under-predict as the case may be. On the other hand the long-run 
relationship may not have shifted in such a simple fashion and there 
may be a greater delay in realising that some factor previously not very 
influential upon the dependent variable has become important, or that 
the range of experience captured in the estimation period has been 
exceeded by one or more of the variables already known to be significant 
but perhaps now requiring a change in functional form.
6.9 Recruitment of Apprentices 1968-73
(Hales plus females : thous an d s )
Engineering and 
electrical goods
Vehicles
Metal goods 
n.e.s.
1968 18.it 5.6 4.6
1969 19.1 5.4 4.7
1970 18.6 4.9 4.8
1971 13.8 3.7 3.8
1972 11.9 3.3 3.4
1973 10.9 3.0 2.5
Source: See Appendix 5.
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Recalling the discussion of labour market behaviour during 1972-73 
in section 3.4, the forecasts may be reconciled with actual observations 
as follows. The exceptionally high levels of unemployment among those 
with skilled engineering trades (see Figure 3.1) experienced during 
1971-72 caused firms to cut back apprentice recruitment even more 
severely than would have been estimated by the demand models. The 
recovery of the economy in 1973 led to the rapid re-enployment of 
craftsmen but not without some delay which under normal circumstances 
might have led to an upsurge in apprentice recruitment. However, the 
raising of the school-leaving age in 1973 created circumstances in which 
many firms found themselves pushing against a supply constraint in the 
market for apprentice recruits at the same time as they were facing 
difficulties in the market for craftsmen.
6.5 Concluding Comments
This chapter set out to examine the performance of supply and 
demand models at the disaggregate level. In empirical terms this boils 
down to investigating (i) the goodness of fit of regression equations 
estimated and the plausibility and significance of their coefficients 
and (ii) the conditional forecasting errors reported for 1972-73.
The general conclusion is that whilst in certain cases the 
explanatory power of the supply models proves to be superior to that 
of the corresponding demand models , a study of coefficient estimates 
and the susceptibility of the supply equation to demand influences 
leads one to support the demand explanation of fluctuations in apprentice 
recruitment. This applies to all three levels of aggregation at which 
the models have been tested. However, the results at EIG level must 
be regarded as very tentative given the unreliability of data on out­
put and capital formation at this level of disaggregation and problems of 
multicollinearity. No advantage is obtained in forecasting at the
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order level by summing separate EIG forecasts.
The fact that all models tend to over-predict for 1972-73 suggests 
that further thought should be given to functional forms as well as to 
the possible effects of omitted variables. Ad hoc additions of non­
linear terms might well improve the explanatory power and forecasting 
performance but the most attractive prospect is in the development of 
the expectations version of the demand model. The GCF^ variable is 
intended to reflect the combined influence of current and expected 
future production upon recruitment. There are however two series on 
investment intentions dating from the early 1960s which could be exploited 
in constructing better measures of expectations for use in the model 
for short-term forecasting.
Where equilibrium in the market can be assumed to hold for most
of the estimation period, the use of O.L.S. regression to identify
structural coefficients directly is likely to lead to estimates which
are biased and inconsistent. However, as the equilibrating forces and
the degree of price endogeneity with respect to the current period
weaken so do the arguments in favour of a simultaneous equation approach.
The evidence on the determinants of wage differentials presented in
Chapter 2 suggests that our assumption that the wage structure variables
EM , EY and (wa. /wc ) may be treated exogenously, and hence independ- 
t t It t
ently of the dependent variables L A ^  or L A S ^ , is a reasonable one.
In the light of alternative market situations discussed in Chapter *♦, 
single equation models of supply and demand were then estimated. In 
effect they provide two competing hypotheses about the short-run 
determinants of the flow of apprentice recruits and we find that the 
demand hypothesis is b y  far the more convincing one. On the other hand, 
as emphasised in Chapter *♦, the rather poor results for the supply model 
do not imply that in a forecasting situation the supply of apprentices
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can be disregarded. Our discussion of forecasts for 1973 underlines 
this qualification. Taking the behavioural and econometric evidence 
as a whole we conclude that during the post-war period there may have 
been occasions when demand exceeded supply at the market wage but that 
this was the exception rather than the rule. Moreover, even when firms 
have found difficulty in recruiting apprentices, any impact this may 
have upon the juvenile wage structure is delayed and partly diffused 
by other considerations of the bargaining process. In these circumstances 
the lack of significance of the EM^ elasticity should not be attributed 
to simultaneity biasing down the coefficient.
Despite this disequilibrium view of the labour market for apprentice 
recruits the research findings do point to lines of further enquiry 
which would lead to links between short-run models of resource flows 
and models of the wage structure, incomes policies notwithstanding.
The first, is to move away from apprentice recruitment by engineering 
f i m B  and to tackle the entry of young people into enployment. This 
aggregate phenomenon has been regarded as exogenous to the recruitment 
of apprentices and yet there may be an interdependence between SLT^ 
and LAt * A study of the determinants of SLTt would undoubtedly yield 
insights into the factors influencing the juvenile wage structure and 
flows into specific areas of employment. The second development would 
be to lock at the connection between wages in skilled and semi-skilled 
occupations and the pattern of entry of young people. In the case of 
engineering craftsmen it was not possible to explore the relationship 
between wage differentials and apprentice recruitment to the extent of 
distinguishing between jobs in skilled and semi-skilled occupations as 
well as eirployment in engineering and other industries. Both of these 
suggestions for further research present data difficulties not least 
because whilst the New Earnings Survey is beginning to provide a
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continuous picture o f  changes in the wage structure along various 
dimensions (subject to small sanple problems), we find that the series 
on young entrants to employment has been discontinued. Plans to replace 
it have yet to materialise.
7.1
CHAPTER 7 COST BENEFIT ANALYSIS AND MARKET BEHAVIOUR
7.1 Introduction
The analysis of the preceding chapters has provided a view of 
the labour market for skilled engineering craftsmen. The picture is 
by no means complete but it would now see m  worthwhile to investigate 
the treatment which this labour market has received in studies attempt­
ing to evaluate the costs and benefits o f  policies which interfere 
in the normal running of the market.
The empirical contributions which use British data are those 
by Ziderman (1969, 1973, 1975) and Ziderman and Driver (1973) at 
the national level, and Thomas et al (1969) and Woodward and 
Anderson (1975) at the level of the firm. All the studies involving 
Ziderman concentrate upon Government Training Centres, Thomas et al 
deal with operative training in a clothing establishment and 
Woodward and Anderson with apprentice training in a shipbuilding company 
So far there seems to have been no published cost-benefit analysis 
of training through the organisation o f  an Industrial Training Board. 
Woodward and Anderson report that they originally intended to 
conduct such an evaluation of the Shipbuilding Industry Training 
Board's first year off-the-job apprentice training but in the absence 
of 'a suitable sample of trainees' they abandoned this objective.
The EITB (1972) restricted itself to estimating the net costs of 
training craftsmen, technicians and technologists under different 
schemes but adopted the viewpoint of t h e  firm and included benefits 
only in so far as they offset the costs of training during the 
training period. The introduction to the last study does however 
reveal an appreciation of the greater scope for cost-benefit analysis.
'So far the studies have examined onl£ the net cost to
the firm, taking account of the costs of providing the
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training and the resulting benefit to the firm during 
the training period. They have not examined the costs 
and benefits to the individual being trained, nor have 
they examined the much wider question of the costs and 
benefits to the industry, or to society as a whole.
This last point is particularly important to stress 
because the craftsman, technician, technician 
engineer, or technologist is equipped for his job 
not only by the skill training given in industry, 
but also by the knowledge acquired through the 
education he received before undertaking training, 
or the complementary further education which accompanies 
his training. Nor do the studies examine the benefits 
to the industry and to society of a more highly 
skilled and more mobile labour force, with the ability 
to adapt to technological change by up-dating or 
additional training at a later career stage. In other 
words, the work has so far been restricted to 'c o s t ^ j  
effectiveness' from the point of view of the firm.'
The project directed by Adrian Ziderman is the only one to 
yield estimates of the social returns to training in Britain. His 
methodology is worth examining in detail bearing in mind the 
assumptions it makes about the operation of the labour market and 
the extent to which out findings suggest alternative perspectives.
In American research the measurement of benefits and resource 
costs of training has normally involved the use of control groups. 
Since the role of the GTCs encompasses the training of people coming 
direct from jobs as well as the unemployed it is especially important 
to deal with the indirect benefits and costs of training. The use 
of control groups alone would not take this factor into account.
In the U.S., manpower programmes are dominated by schemes for the 
unemployed so it might be argued that the likelihood of there being 
important replacement and displacement effects is much less than 
for the U.K. Ziderman's methodology attempts to tackle the problem 
of representing what would have happened to people had they not
(1) E.I.T.B. (1972), p.7
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entered training by means of a stochastic model of work experience.
He explores the possible importance of replacement and displacement
effects through the choice of a range o f  parameter values.
Adopting the notation in Ziderman (1975) the social benefits
and costs of investment in training can be expressed as follows.
= (e'Wa)t - (eV?s) t = 1, .... T
C = (eWs) + K 
o o o
- the monetary benefit obtained during periods t = 1, .... T 
following training.
Cq  - the direct costs of training during the training period t = 0.
Wa - the marginal product of a trained worker when employed.
Ws - the marginal product which would have been produced by the 
same worker in the absence of training.
e' - probability of trained worker being employed.
e - probability of the worker being employed if training had not 
occurred.
K q  - resource cost per occupied training place.
Ziderman takes account of replacement and displacement effects
by introducing four parameter adjustments.
Bt = (e'Wa>t - (1-r) (eWs)^ - {pd + (l-p)d) (e'Wa)t
C = (1-r) (eWs) + K
o o o
r - fraction of jobs which would have been filled by trained workers 
had they not been trained which are filled by engaging unemployed 
w o rkers.
p - proportion of employed trained men using their new trades.
d - proportion of employed trained men using their new trades who
have obtained jobs at the expense of other qualified workers.
d - proportion of employed trained men not using their new trades
who have obtained jobs at the expense of other qualified workers.
No distinction is made between the marginal products achieved
in jobs requiring the newly acquired skills and in those not doing
so nor in the probabilities of obtaining these jobs. The third term
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comprising might otherwise have been expressed as 
-{pd (e'Wa)t + (1-p) d (e'Wa)t }.
In addition to replacement and displacement effects there are
complimentarity effects which arise when the employment of newly
trained labour removes constraints on the employment of other skills
(where the effects are mainly intra-firm this implies technologies of
production with rather low short-run substitution possibilties
between skills, and where the effects are cross-firm or cross-industry
the implication is that the technologies of customer producing units
are rigid with respect to inputs of goods and materials and import
substitution is difficult in the short-run).
Two further aspects of training programmes are their non-economic
externalities (notably via their possible effects on crime rates, health
and general satisfaction with lifestyles) and their macroeconomic
effects. The former have yet to be considered in British work but
Borus (1972) includes relevant contributions in the American context.
The latter are regarded by Ziderman as being only marginal given the
relatively small scale of training in this country. Certainly taken
as yet another expenditure programme stimulating aggregate demand
( 2 )
even the levels envisaged in 1978 will have slight impact. From 
the point of view of the unemployment - inflation trade-off, the 
case for a macroeconomic effect is less easily dismissed in 
circumstances where skill bottlenecks to growth are severe and a 
country is already experiencing balance of payments difficulties. 
However, Thirlwall (1969, pp.1004-5) is especially pessimistic about 
our ability to evaluate both non-economic and macro-economic 
benefits :
'Short of a laboratory experiment -  denying manpower
( 2 ) Training Services Agency (1974)
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po lic ies  to a particular part o f the country, and 
comparing the situation with a control area -  i t  
would seem wellnigh impossible to attach a precise 
money value to  even the most tangible of benefits 
o f certain manpower p o lic ie s , le t  alone the 
in tan gib le .' J _  . _ -
He advocates the adoption of a 'minimum impact' approach so
that
'.. where the empirical measurement of benefits is 
hazardous, [it is best! to establish what the minimum 
impact must be for the discounted benefits to exceed 
the costs, and then to make a considered judgement 
whether the necessary minimum impact of policies 
is feasible?'
Ziderman adopts a rather more positive approach in which, whilst 
ignoring non-economic externalities, macroeconomic effects and (more 
limited) complementarity e f f e c t s , h e  sets up a model to structure the 
application of 'considered judgement' making explicit which assumptions 
and estimates most influence the evaluation of returns. Thus he 
simulates the results of applying alternative replacement and 
displacement parameters r, d and d and alternative estimates of the 
'work experience* probability, e. All other variables in his model 
are single-valued. One of our mai n  criticisms will relate to the 
choice of the latter but we shall deal first with the estimation of 
e using a model which, Ziderman (1975, p.227) states, 'represents 
a methodological contribution for cost-benefit studies in this field, 
and occupies a central role in the present analysis'.
7.2 The Stochastic Simulation o f Trainee Work Experience
The method adopted revolves around the definition of five states 
of unemployment and two states o f  employment between which movement
(3) Intuitively we would expect these three jointly to yield positive 
rather than negative returns.
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of members of the labour farce takes place according to a Markovian 
transition matrix, P.
1 9 3 .4 ,L b „ cU t r U U U E E
u 1 0 ^ p ib 0 0 0 P l b 0
u 2 0 0 1‘ P2b 0 0 P 2 b 0
u 3 0 0 0 1 - P 3 b P 3 b 0
u 4 0 0 0 0 ^ A b p4b 0
u L 0 0 0 0 X-PLb PLb 0
E b 1 " P b b 0 0 0 0 p b b 0
Ec 1 - P* c c 0 0 0 0 0 P c c
U1 , U 2, U 3, U 4 and UL correspond to the states of having been unemployed 
for 1, 2, 3, A and 5 or more periods respectively. Ec is a state of having 
been continuously employed and Eb is a state of being currently employed 
but with work experience previously broken by at least one spell of unem­
ployment. By distinguishing Eb from E c Ziderman is able to treat the 
probability of unemployment arising for someone who has been unemployed
before (1-p,, ) as different from that far a person so far continuously 
bb
employed (l-pc c ). This he justifies on the grounds that longer service 
employees are less likely to be made redundant than those who have 
been re-employed so ( 1 - p ^ )  will be significantly higher than (1-PC C ) *
The consequences of this device need to be examined a little further 
however. Note, first, that a 'closed system' model is being used in 
which the possibility of joining and leaving the labour force is 
denied to the trainee group. Second, those who are attributed to 
state E C at the beginning of the training period will not all be long- 
service employees. Some will be younger workers with shorter 
lengths of company service than many of those initially attribted to 
Eb . The importance of these points depends on the characteristics of
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the sample of trainees but they ought to be taken into account. Third, 
the definition of 'continous employment' seems, on first sight, to be
applied only to the simulated period since n o  person is allocated to
state E^ to begin with. It is possible but unlikely that none of those
jo in ing the GTC course d irectly  from employment had been previously unemployed
but this is what is implied from Ziderman's initial employment status
vector (Lq ) classifying the 259 trainees studied by him. A partial
explanation is that in the model actually estimated he effectively
divides E C as given above into two states: E C , now representing only
those continuously employed since the initial period and not facing
redundancy and Er , those currently employed but facing redundancy.
This modification is introduced to allow for the fact that
'a large number of trainees in employment immediately 
prior to training, were nevertheless under the threat 
of imminent redundancy; it was thought that the 
stochastic process described would not be applicable 
to the movement of these workers from employment to 
unemployment. '
It may, fortuitously, have been the case that all the employed who
had previously experienced unemployment were among this group in
high risk of redundancy. Assuming that to be so it is also necessary
c
to omit the phrase 'since initial period' in the definition of E , 
the numbers in state E c at time t, as given by Ziderman (1973, p.5);
'number in time t, of those continuously employed since initial period 
and not known to be facing redundancy.' Otherwise E^ might include 
some of those initially in E*5 but who experienced no subsequent 
unemployment. The transition probability which would technically 
accommodate this has been set to zero in the version of P given by 
Ziderman, suggesting that this revised definition is the one intended.
It would not in any case make sense to define a state in terms of 
work experience dated only from when the training course began, since 
the model is intended to simulate work experience in the absence of
i
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training.
The specification of Er  is such that those believed to be facing 
imminent redundancy are dealt with completely outside the stochastic 
model until they are rendered unemployed. They enter the unemployment 
state U* according to the time-profile (R^_) of redundancies estimated 
from the survey information. All are routed through U* and hence 
those facing redundancy followed immediately by another job are 
presumably classified to Ec rather than E *..
The transition probabilities were estimated as follows.
Pl b’ P 2b’ P 3b* P *tb 71,0 sources were used, (i) A steady state 
analysis of the unemployment register using the method described by 
Fowler (1968) and updated for 1967-70. The probability (Pib) of 
becoming employed after i months on the register is related to 
the percentage of unemployed obtaining jobs after i months on the 
register (f ^ ) via the equation
The method applies to a situation in which the aggregate level of 
unemployment is constant, (ii) The post-redundancy experience of a 
group . of midland engineering workers as reported by MacKay (1972). 
Estimates were obtained using the above equation once again but there 
is no accompanying presumption of a steady-state unemployment 
situation.
p The value chosen to match the above estimates based on Fowler’s L d
analysis 'was set intuitively at 30% p e r  three month period*. T o  match
the MacKay data, a figure of 15 per cent was adopted without comment.
b.. , p 'Guestimates' of 0.030 and 0.015 repectively were obtained 
bb cc
for the probabilities of becoming unemployed from the re-employed and 
continuously employed states, yielding 0.97 for p ^  and 0.985 for Pc c *
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Table 7.1 The transition matrices governing simulated work 
experience and the initial state vector (Lq) •
P (Fowler)
u 1 u 2 u 3 U * u 1 Eb E° Er Lo
u 1 0 0 . 2 0 0 0 0 0 . 8 0 : o 0 6 8
u 2 0 0 0 . 9 7 0 0 0 . 5 3 0 0 1 9
u 3 0 0 0 0 . 5 8 0 0 . 9 2 0 0 6
u 4 0 0 0 0 0 . 6 6
3-coO 0 0 1 1
u 1 0 0 0 0 0 . 7 0 0 . 3 0 0 0 2 0
Eb 0 . 0 3 0 0 0 0 0 . 9 7 0 0 0
Ec 0 . 0 1 5 0 0 0 0 0 0 . 9 8 5 0 8 5
Er 0 0 0 0 0 0 0 1 5 0
P (MacKay)
u1 0 0.92 0 0 0 0.58 0 0 68
U2 0 0 0.55 0 0 0.95 0 0 19
U 3 0 0 0 0 01
 
■P 0 0.96 0 0 6
= U** 0 0 0 0 0.66 0.39 0 0 11
if 0 0 0 0 0.85 0.15 0 0 20
Eb 0.03 0 0 0 0 0.97 0 0 0
E C 0.015 0 0 0 0 0 0.985 0 85
Er 0 0 0 0 0 0 0 1 50
Source: Zidennan (1973)
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These values were used in both transition matrices otherwise formed from 
the two different sets of probabilities given above.
The resulting matrices are given in Table 7.1. The numbers of 
trainees who would have been in each state are traced out by means of 
the standard recurrence relationship, adjusted for anticipated 
redundancies r during period (t,t+l)
L ' f l  = R 't + L 'tP
R' is defined as [rt , 0, 0, 0, 0, 0, 0, - r j  and the initial state
(4)
vector for the 259 Scottish entrants to GTCs studied by Ziderman was
U1 U 2 U 3 U4 i f “ Eb E C E r
L' = 68 19 6 11 20 0 85 50 .
o
At time t, the probability of a randomly selected member of the 
trainee g r o u p  being in employment (e^) is given by a weighted sum of 
the stochastic profiles followed by the trainees under simulated work 
experience. This amounts to
et = (lJ ♦ L® ♦ L')/L't .i
where i is the column unit vector and L'^.i = 259 for all t.
Under certain conditions, satisfied by the P matrices in this 
study, the vector L t will tend to a limit L, describing the steady state 
distribution of trainees. The structure of the P matrix is such that 
L° will be zero and the separate treatment of those initially in E r 
will also cause L1, to be zero assuming that all those expected to 
become redundant are actually made so. In effect E and E can both 
be regarded as transient states, the first being fully specified within 
the stochastic model and the second being handled exogenously, setting 
p = 1  throughout, rather than allowing it to vary (the other elements
(4) Those not completing the course are excluded.
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remaining constant) using,
= 1
t - . l
j= l
t-1
t  > 0
The two d ifferent transition matrices were used to  explore the
sen s itiv ity  o f  the cost-benefit calculations to changes in  the various
probab ilities given the same in i t ia l  vector (L ) which describes theo
trainees according to employment status just prior to entering
training. Depending on the transient characteristics o f  the stochastic
process re la tiv e  to the length o f training period, the cost-benefit
results could also be highly sensitive to the choice o f  Lq. I t  may
not be o f paramount importance to  optimise the employment status mix
o f the intake o f trainees but i t  would seem to be worth investigating
how much the returns to tra in ing vary with changes in that mix. This
aspect is  not pursued by Ziderman. A second source o f variation  not
covered in his study relates to  the values chosen fo r p,. and pbb *cc
which are common to both matrices. One would have thought that the
•  •  J )  plikelihood o f remaining employed in states E and E would also change 
s ign ifican tly  according to  the state o f the labour market. The main 
reason fo r  testing fo r  the impact o f changes in f  is  to establish 
how widely, in practice, the returns to  training are l ik e ly  to vary 
and to give some indication to  policy makers o f how c r i t ic a l  is  the 
timing o f th e ir  decisions (especia lly  with respect to  the trade cyc le ).
I t  is  d i f f ic u lt  to locate the matrices o f Table 7.1 in the spectrum 
ranging from very tight markets apparently exhibiting manpower bottlenecks 
to situations o f high unemployment a ffecting even the sk illed  manual 
trades fo r  which skillcentres provide training. From the treatment o f
the p r o b a b i l i t i e s  o f  l e a v in g  unemployment the use o f  F ow le r 's  method 
applied  to  the per iod  1967-70 and adjusted f o r  Scotland (s e e  Zidennan and 
D r iv e r ,  1973 p.91.5) covers th ree  years  o f  f a i r l y  s tab le  unemployment 
fo l low ed  by a marled in crease  f o r  1970. R e la t i v e ly  speaking the f lu c tu a t io n s  
are somewhat less  than those during 1961-65 f o r  which Fowler conducted 
h is  ana lys is .  The MacKay study o f  the West Midlands covers the p e r iod  
1959-66 but the t r a n s i t i o n  data came from a s p e c i f i c  group o f  redundant 
workers. The unemployment ra tes  in  the two areas (Sco t land  and the West 
Midlands) which correspond roughly to  the pe r iods  f o r  which the p r o b a b i l i t i e s  
have been der ived  were o f  the o rd e r  9 and 1.5 p e r  cent r e s p e c t iv e ly .  Under 
these ra the r  d i f f e r e n t  labour market s i tu a t io n s  i t  would seem to be 
inappropria te  to  re ta in  the same p r o b a b i l i t i e s  o f  remaining in  employment.
A fu r th e r  in d ica t ion  o f  th is  stems from the s teady  s ta te  vectors  L (F o w le r )  
and T  (MacKay). They a c tu a l ly  imply ' lon g -ru n ' ra tes  o f  unemployment 
o f  9.3 and 6.5 p e r  cent r e s p e c t i v e l y  in  the ( c l o s e d )  markets concerned, 
reve rs in g  the ranking o f  observed ra tes  because o f  the s p e c ia l  cha rac te r ­
i s t i c s  o f  the redundant workers^5 ^Bearing in  mind a lso  th e  impact o f  the 
t rans ien t  stage o f  the p ro cess ,  one i s  au tom atica l ly  wary o f  Ziderman's 
conclusion (1973, p .13 ) th a t  the c o s t -b e n e f i t  r e su lts  'a r e  not p a r t i c u la r l y  
s e n s i t iv e  t o  the values o f  the t r a n s i t i o n a l  p r o b a b i l i t y  se ts  u sed '.
The d i f f i c u l t y  o f  a ssess ing  the a p p l i c a b i l i t y  o f  t ra n s it ion  
estimates stems from not having an adequate model o f  manpower flows.
The combination o f  s ep a ra te ly  produced es t im ates  and 'guest im ates ' 
y i e ld s  l i t t l e  f e e l  f o r  which labour market s i tu a t io n  they might j o i n t l y  
represent and fo r  how f a r  two such t ra n s i t io n  se ts  might mark the 
range o f  p lau s ib le  impact upon the c o s t -b e n e f i t  c a lcu la t ion .
These f igu res  are obta ined by s o lv in g  the s e t  o f  equations L' = L 'P . 
The complete s ta te  v e c t o r s ,  g iv en  in  p roport iona te  terms ( n ) ,  y i e l d
it (Fow ler )  = [0.029, 0.006, 0.003, 0.002, 0.003, 0.9b7, 0, o] 
n(MacKay) = (0.028, 0.012, 0.006, 0.009, 0.015, 0.935, 0, 0]
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7.3 The Parameter Simulations
Again we have the problem o f deciding what are the plausible
ranges o f parameter values and whether or not the choice o f fixed
value fo r  one parameter perhaps ignores an e ffe c t  which is potentia lly
o f equal importance to those due to the parameters allowed to  vary.
In th is case, p , the proportion o f employed trained men using their
new trades, is  held constant at 0.65 whilst d and d the displacement
factors fo r  trainees engaged and not engaged, respectively, in their
new trades, and r ,  the replacement factory are varied between 0 and 1.
Ziderman (1973, p.17) argues that r  and d can be allowed to vary
together 'on the assumption that sim ilar market situations are lik e ly
to p reva il in the two cases. ' Whether or not the assumption is
ju s t ified  is  another matter. A view o f  the association between r  and
d may be obtained from Figure 7*1* This indicates that a large
excess supply in  other trades w i l l  lead to high r  and, i f  employers
discriminate in favour o f qua lifications ( i . e .  raise h iring standards
unnecessarily), including those obtained by GTC trainees, to high d.
Presumably th is is  the lin e  o f thought which led Ziderman to adopt
the assumption. However i t  does ignore the dynamics o f  manpower flows
to assume that r  and d are not only pos it ive ly  correlated but also
roughly equal. Ziderman believes that the most plausible alternatives
l i e  within the ranges 0.25 i r ,  d £ 0.75 and 0 $ d * 0.25. The low
range fo r  d is  adopted because most tra in ing is  in trades fo r  which
s k ills  are in short supply. Ziderman is  obviously very much aware
o f the need to obtain a rather more sp ec ific  view o f the labour market.
'The advantage o f th is seemingly irreso lu te approach 
l i e «  not only in g iving the reader the opportunity of 
making his own assumptions with regard to these 
parameters, but also in demonstrating the s en s it iv ity ^  
o f the resu lts , to the particu lar assumptions made.'
( 6) Ziderman (1975), p.13.
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On the other hand i t  is  one thing to allow the reader to experiment 
with d iffe ren t time horizons in the calcu lation o f returns since th is 
is  quite c lea r ly  a policy variable (ju st as is  the standard by which 
the resu lting rates o f return are judged) but quite another to vary 
the parameters r ,  d and d. These are characteristics o f the labour 
market which deserve at least as much empirical study as do the 
transition  p robab ilities . Moreover as Ziderman shows, the results 
d i f fe r  very considerably according to the parameter values chosen.
This can be seen from the selection of his results given in Table 7.2. 
In comnon with several American authors he takes 10 years as the 
maximum time horizon. Given the choice o f a lternative parameter 
values i t  appears that training is  lik e ly  to be p ro fitab le . Under 
certain  circumstances the pay-off even within the length o f a trade 
cycle is  considerable. Nonetheless judgement depends very much upon 
the connection between the pointi in the cycle at which training 
takes place and the situations envisaged in the labour markets fo r  
the old and newly acquired sk ills  o f tra inees. The way in which 
the simulation has been structured has blurred the evaluation in 
th is respect.
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7.4 The Estimation of. Single-valued Elements
Finally we come to the choice o f values fo r e^, Wat , Ws£
(fo r  t = 1, . . .T )  and Cq. The parameter p has already been discussed.
Cq The resource costs o f providing training include capital and 
material costs plus an estimate o f the opportunity cost of employing 
personnel to run courses (equated to production foregone as measured 
by salary costs) . They exclude allowances paid to trainees since 
these are simply transfer payments. No adjustment fo r  underutilisation 
is  made and hence CQ is the average and not marginal cost.
Wst Production foregone per trainee assuming he would have been 
fu lly  employed throughout the course was estimated from average weekly 
earnings figures of labourers in certain production industries and the 
length of the course. This is  subsequently modified by the results of 
the simulation analysis o f work experience to obtain Ws^  e^. Given that 
the valuation was retrospective, Ws^ . was partly availab le from h istorica l 
series and was assumed to grow in  real terms at 3 per cent annually. 
Wat>e^. Production contributed per newly trained man was valued 
according to actual earnings in the f i r s t  3 years a fte r  training, thus 
g iving a d irect estimate o f the product Wat e^. This was extrapolated 
in rea l terms at 3 per cent per annum implying that between the third 
and tenth year percentage d if fe re n t ia ls  between the GTC trained person 
and the average labourer remained constant.
The choice o f wage variab les to represent the socia l marginal 
products o f employed people raises the usual questions about the 
competitiveness o f labour, product and capital markets. These w ill not 
be pursued here. Some reference to the competitiveness o f labour and 
product markets in engineering was made in Chapter 2. We shall 
confine comment to the contrasting structural treatments o f prices and
resource flows.
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Mention has already been made o f the significance of the structure 
o f the in it ia l  state vector Lo in relation  to the transient period of 
the Markov process. Lq and P are defined with respect to Markov states 
distinguished by continuity o f employment experience i f  employed and 
duration of unemployment i f  unemployed. Manpower flows between these 
states are not therefore distinguished by the characteristics which 
might be thought to determine work experience but simply by actual 
experience. The schematic view o f the impact of trained people on the 
labour market given in Figure 7.1 indicates the relevance of s k il l  in 
the determination o f p, r ,  d and d. One would also expect the sk ills  
and other characteristics o f people prior to entering training to 
a ffe c t  the transition probab ilities . In connection with the duration 
o f unemployment Cripps and Tarling (1974) point out that there need be 
no causal significance in the observation by Fowler (1968) and others 
that the longer a person remains on the unemployment reg is ter the less 
lik e ly  he is to leave i t .  They test an alternative hypothesis that 
the individual’ s probability o f leaving the register during a certain 
period is  independent o f the duration o f unemployment but can be 
explained by reference to the structure of inflows to unemployment 
according to such factors as age, sex, sk ills , location, etc. Their 
resu lts, which only deal with the age and regional disaggregations, 
suggest that the analysis o f aggregate duration o f unemployment has 
dwelt too much on the ea r lie r  s ta tis tica l model and more consideration 
should be given to one stressing (on the supply side) personal 
characteristics rather than unemployment experience.
The above conclusion applies especially to the use o f the Markov 
model devised by Ziderman. On the one hand we have a method of 
evaluation which ignores s k il l  in the choice o f Markov states prior to 
simulating work experience and on the other hand uses the resulting 
time pro files  o f employment status to produce expected earnings streams 
incorporating a simple s k i l l  criterion : Ws^  is  proxied by the earnings
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of labourers rather than some weighted function of the prices of 
labour most relevant to the group o f people accepted for training.
7.5 Future Developments
The general conclusion reached is that in  order to apply cost- 
benefit analysis to training i t  is necessary to have a model o f those 
sections of the labour market involved. Hedging the simple calculation 
of rates of return on the basis of d irect costs and benefits with 
adjustments for replacement and displacement e ffe c ts  leaves too much 
room fo r rather arbitrary guesswork in judging the simulation results. 
The use of a stochastic process to model a lternative work experience 
provides an interesting a lternative to the use o f the control g ro u p .^  
However a more appropriate d e fin ition  of Markov states is required to 
take into account personal characteristics which rela te d ire c t ly  to the 
structure o f labour demand and supply. Moreover the use o f a stochastic 
model should not be lim ited to the ro le  o f replacing the control group. 
I t  should embrace the determination of other flow  parameters through 
a non-stationary treatment o f manpower movements in the relevant 
labour markets. In the context o f in ter-industria l m obility, Lindley 
(1974, and 1976a) has explored the main defic iencies o f stationary 
stochastic models and some o f the conceptual problems involved in 
developing and estimating non-stationary models embodying a satisfactory 
economic rationale fo r variations in  parameters. There are considerable 
d if f ic u lt ie s  but until these are resolved the use o f the models for 
cost-benefit evaluations would appear to be premature.
Ziderman's studies are a l l  ex post evaluations. For planning 
purposes i t  is  necessary to conduct ex ante analyses. These w ill 
require predictions of a l l  variables contained in the cost-benefit 
calculation. In these circumstances the control group cannot in any 
case be used and nor can the trainee group be observed in subsequent 7
(7) There seems to be no further example o f i t s  use other than the 
paper by Smith (1971) cited by Ziderman.
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employment. Thus one must adopt a model o f the labour market from 
which to derive predictions o f  price variables (Wa  ^ and Ws^) and
A
resource variables (e '^ , e^, r^ , p^, d  ^, d^). Note that the stochastic 
flow model would be used to determine a l l  the resource parameters fo r 
the whole period up to  the cost-benefit horizon. Even Ziderman's 
ex post evaluation involves the forecasting o f variables beyond 3 years 
a fte r  the end o f training (the time constraint due to the date o f the 
follow-up survey o f tra inees). The development o f i. e comprehensive 
flow models would then also contribute to the quality o f  ex post studies.
The connection between the p a r t ia l flow model, implied by Ziderman's 
transition matrix and supplementary flow  parameters, and models based 
on the sort o f manpower account discussed in Chapter 2 may be seen by 
referring to Figure 7.1 and Tables 2.4, 2.11 and 2.12. The socia l rates 
o f return on investment in government tra in ing corresponds to the return 
on maintaining stocks o f trainees in GTCs (now S k illcen tres ). These 
stocks (ECV, D) are associated with recruitment flows in to training 
(recorded in column 18 o f Tables 2.4 and 2.11) and outflows o f completers 
and drop-outs. Suppose a person employed in ROI enters a Skillcentre 
fo r engineering training (E ^  18) * ^  The parameter r  in Figure 7.1 
corresponds to the probability o f  th is inducing a flow from unemployment 
(E^g 11+) to f i l l  the vacated job. During training some w i l l  drop out. 
Ziderman bypasses this group by dealing only with ex post evaluation o f 
completers, calculated Kq as the average direct training cost per completer. 8
(8) As noted in Chapter 2, Sk illcen tre courses normally last less than 
one year and some information about the flows through this state 
is  lost in annual period accounts. Thus we have also recorded 
the to ta l annual outflow (in  Table 2.12). I t  would be preferable 
fo r  this part o f the tra in ing system to have six-monthly accounts 
but in the discussion given here th is problem w il l  be ignored 
together with the fact that some trained in engineering trades 
could be employed in th e ir  trade in  industries outside engineering.
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In ex ante studies the proportion completing would have to be predicted
(9)in  addition to a l l  the other flow parameters lis ted  ea r lie r . Some
o f  the completers w i l l  enter engineering as craftsmen (E^g : related 
to  p) and th is may cause a reduction in flows from unemployment into 
that area o f employment (E^g • related to d) especially when the
economy is  s t i l l  in recession. Other completers w i ll  not in fact 
fo llow  th e ir  new trades but w i l l  find employment in other occupations 
perhaps displacing a flow from unemployment into those jobs ( E^g ^  ^  : 
related to  d).
Replacement and displacement e ffe c ts  are clearly connected in the 
above to the probability o f unemployed workers obtaining employment 
again. In the Engineering Craftsmen Matrix, which re flects  available 
data, the unemployment state is  s p lit  in to two according to s k i l l  but 
aggregates across unemployment duration. Ziderman's matrix P reverses 
th is procedure giving prominence to  unemployment duration. The simulation 
he wished to  perform was on the work experience o f those without engin­
eering s k il ls  although the data used fo r  P is  only intended to be 
ind icative o f the range o f response. Seen in the ligh t o f the manpower 
accounts i t  is  desirable to  rela te P, r ,  d and d together e x p lic it ly  on the basis| 
o f  an accounting framework sim ilar to  ECM, especially when turning to 
ex ante evalauation. Seen in the ligh t o f the specification o f P, r ,  d
A
and d, the paramerisation o f a flow model based on ECM along the lines 
o f  the fix ed  outflow proportions used in educational modelling (see 
section 2.2) is  quite unsatisfactory because these proportions do not 
take into account the poten tia l links among them via changes in the 
leve ls  o f certain stocks and flows. This applies particularly to  those 9
(9 )  Our accounts are de fic ien t in this respect by not distinguishing
flows out o f tra in ing which cover completers who do not enter cra ft 
jobs from those covering drop-outs who, one assumes, cannot enter 
cra ft jobs. This has to be dealt with in supplementary tables.
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which can be a ffected d irectly  by p o lic y , such as the expansion of 
Sk illcen tres.
I t  is  tempting to disregard completely the problem o f simultan­
e ity . From a purely forecasting point o f  view, manpower flow  propens­
it ie s  estimated assuming that price variables are exogenously determined 
might w ell prove to be adequate. From the cost-benefit analysis point 
o f view the relationship between price and resource movements, certa in ly 
in the medium or long-run, cannot be assumed away without destroying 
the theoretica l basis of the analysis i t s e l f .  Thus the contrast between 
the actual wage structure and its  short-run or medium-run shadow wage 
structure is  crucial when conducting a cost-benefit analysis with a time 
horizon o f l i t t l e  more than two trade cycles. Recent work on the determ­
inants o f the inter-industry wage structure have improved the leve l at 
which debate can be conducted with reference to the British  economy but 
is  by no means c o n c l u s i v e . E a r n i n g s  data at a su ffic ien t leve l o f 
occupational and industrial disaggregation is not availab le to provide 
suitable estimates o f how in fluen tia l are labour and product market 
structures upon the determination o f wages o f d ifferen t s k il ls .  P iece­
meal evidence on wages and m obility assembled for the engineering sector 
suggest that there may be sign ificant misallocations o f labour in the 
event o f economic recovery but without a more complete model o f the 
labour markets concerned one cannot reach stronger conclusions.
»
(10) See Chapter 2.
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7.6 Labour Market Control, c°st-B enefit Analysis and Model-guilding
I t  must be clear from our detailed discussion o f Ziderman's method­
ology that the application o f cost-benefit analysis to the evaluation of 
national training policy is in  a very early stage o f development.
Ziderman's contribution has been to provide those a l l  important in it ia l 
studies from which a more sp ec ific  understanding o f the theoretical and 
empirical d if f ic u lt ie s  may be obtained in the British context. However, 
improvements to the present methodology lead away from a simple application 
of cost-benefit analysis ( i f  there is such a thing) towards what amounts 
to the synthesis of competing methodologies much sought-after by economists 
interested in educational planning. The use of the terms 'naive manpower 
forecasting 'or 'manpower requirements approach' have come to imply a 
very mechanistic or, at best, a behaviourally very simple, model of labour 
demand. However the epithet 'n a ive ' applies to both sides of the 'rate 
of return analysis versus manpower forecasting' debate. In practice rate 
of return studies bear the marks o f an inadequate behavioural model being 
forced upon inadequate data ju st as much as do manpower forecasting 
studies. In particular, both pay l i t t l e  attention to the determinants 
of the supply of labour despite the fact that the signals they provide 
to planners primarily concern its  control. Manpower po lic ies are mainly 
executed by operating flows o f manpower and too much research has 
tended to treat the system o f flows as a black box. Attempts to move 
away from naive variants of cost-benefit analysis and manpower fo re­
casting have in it ia l ly  aimed at using the techniques as complementary 
aids to planning i f  not at synthesis of the methods themselves.
Layard (1972) has examined the relationship between the two methods and 
the re la tiv e  roles they might play in educational planning. He suggests 
that 'ra te  o f return analysis is  a method of evaluating the base from 
which a forecast is made and adjusting i t  to eliminate the e ffe c t  of 
current imbalance. ' The re la tiv e  importance o f correcting fo r  current
( l l )  Layard (1972), p. 128.
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imbalances as opposed to  a n t ic ip a t in g  fu ture s h i f t s  in demand depends 
on the supply lead times and demand e l a s t i c i t i e s .  The h igher  the former 
and the lower the l a t t e r  the g r e a t e r  is  the need fo r  f o r e c a s t in g .  Note 
that Layard is  r e f e r r in g  to 'n a i v e '  ra te  o f  return ana lys is  based on 
c ro s s -s e c t io n a l  data on ly ,  in which no attempt i s  made to c a lcu la te  
expected fu tu re ,  marginal cost and income streams as requ ired  in a f u l l  
c o s t -b e n e f i t  a n a ly s is .  Thus 'cu rren t  imbalance' r e fe r s  to  the perpetuation  
o f  the same sub-optimal equ i l ib r ium  p os i t io n  (A) with supply and demand 
schedules f ix e d ,  as in  F igure 7 .2 .  At A the supply o f  s k i l l e d  manpower
r ( s )
discount ra te
Figure 7.2 The ra te  o f  return and labour market con tro l
S has been expanded beyond the po in t  at which fu rther  t r a in in g  would be 
s o c ia l l y  p r o f i t a b le .  I f  demand were s t a t i c  then would be allowed to  
d e c l in e ,  say, through re t irem en t u n t i l  reaching S^, the po in t  o f  i n d i f f ­
erence between a marginal investment y i e ld in g  r and no investment. When 
demand s h i f t s  to Dt+T during a per iod  T the ta rge t  l e v e l  o f  supply w i l l  
be St+T* I f  T >> L where L i s  the supply lead time some d e c l in e  in S^ . 
w i l l  probably be d e s i r a b le  p r io r  to the eventual increase to  s t+^* This 
w i l l  depend on the cos ts  invo lved  in  making downward adjustments to 
supply. However, the demand schedule may not simply be moving to a new 
p os it ion  o f  s t a b i l i t y ,  Dt+T* A whole set o f  demand s h i f t s  may be 
envisaged up to and beyond the planning horizon.
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When applying the above analysis to industrial training the 
assumption of an administered supply which is highly in e las tic  in the 
short-run without government intervention is less appropriate than in 
the case o f education , where at least government controls the capacity 
of the system, i f  not it s  u tilisa tion  beyond the school-leaving age.
Even so, as Armitage et a l (1969) show, modelling the flows through and 
out o f the education system is a complex task. Whether or not planners 
re ly  more upon calculations of rates o f return than upon manpower fore­
casts to indicate what is  the optimal stock of skilled manpower they 
should be aiming fo r, they need a model of what determines the pattern 
of supply in order to a ffe c t  i t .  In the case of industrial training this 
is  especia lly  important because government and its  manpower agencies 
control the supply of sk illed  manpower only at the margin. Whilst i t  may 
be optim istic to expect to develop a series of models which provide 
forecasts o f sets o f supply schedules, this should be the ideal technical 
ob jective guiding supply research. Thus, particularly from the point 
o f view o f active manpower planning or 'supply management' the shape 
and determinants o f the supply schedule in Figure 7.2 should be 
explored by, f i r s t ,  investigating the changes in flows which give rise 
to changes in actual stocks in order to move closer to the supply 
phenomenon i t s e l f  rather than employment levels resulting from the 
jo in t e ffec ts  o f  demand and supply. The most important flows then 
need to  be analysed econometrically to ascertain how they are determined. 
This has been the approach o f the present study concentrating as i t  
has in Chapters 4 to 6 upon the main flow by which government has tried  
to influence : the recruitment o f apprentices.
A ju s t ifia b le  critic ism  o f naive manpower forecasting has been 
the lack o f research devoted to testing the usual assumption o f neglig ib le 
fa ctor substitution. More recently, attempts have been made to estimate
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substitution e la s t ic it ie s ,  to  develop the theories o f production 
from which labour demand functions are derived and to  distinguish more 
carefully between ex ante and ex post concepts in modelling the relation­
ship between current cap ita l, enployment and output, and investment
(13 )in human and physical cap ita l. These studies face numerous method­
olog ica l and data problems. Only by considering the econometric results 
together with findings o f research into production technologies at the 
micro le v e l w i l l  they eventually y ie ld  useful insights.
Whether or not naive rate o f  return analysis or naive manpower 
forecasting is  the lesser o f  the two e v ils  is  o f l i t t l e  relevance given 
the options open to researchers. Improvements to both methods may b e , 
sought via  the study o f demand and supply responses to  developments in 
labour markets. A set o f forecasts o f demand and supply schedules is 
the only way o f providing the m aterial from which a satisfactory cost- 
benefit analysis may be conducted. From this i t  follows that the 
construction o f forecasting models and the development o f the rate o f 
return methodology are both necessary conditions fo r  improving the 
economic analysis o f a lternative investments in training. The f i r s t  
is  required in order to anticipate the impact o f  d ifferen t po lic ies  in 
terms o f th eir e ffects  upon future resources and prices and the second, 
in order to evaluate these outcomes fo r the purposes o f comparison with 
each other and with opportunities fo r  other types o f socia l investment.
7.7 Conclusions
In this chapter we have investigated the way in which recent
( 1 2 )
(12) These have met with varying degrees o f success. See, fo r  exanple,
Layard et a l . (1971) fo r  a study based on an industrial cross-section 
and Fallon and Layard (1975) fo r one using an international cross- 
section.
(13) See Bosworth (1976).
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B ritish  cost-benefit analyses o f train ing have been conducted. I t  was 
argued that the treatment o f the control group and 'resource parameters' 
comes close to the very kind o f mechanistic approach which supporters 
o f rate o f return analysis have c r it ic is e d  in manpower forecasting.
The degree o f judgement required in  assessing the rates o f  return is  
such as to  involve a large arb itrary element some o f which could probably 
be reduced by giving more attention to the manpower flow system.
The connection between d iffe ren t labour markets and the flows 
between d ifferen t employment states in these markets is  asserted as a 
reason fo r dealing jo in t ly  with the problem o f the alternative work 
experience o f those entering tra in ing  and the problems o f adjusting 
the cost-benefit calculation fo r  replacement and displacement e ffe c t .
A further impetus fo r constructing a more satisfactory model o f the 
labour market flows is the need fo r  ex ante as w e ll as ex post eval­
uations. However, the requirements o f cost-benefit analysis show that 
the present Engineering Craftsmen Matrix, restricted  as i t  is by ex isting 
data, w i l l  need to be extended before i t  is  able to  provide a base fo r  
modelling the flow parameters required in the evaluation.
Finally we observed that applications o f the 'naive ' versions 
o f rate o f return analysis and manpower forecasting su ffer from much 
the same disregard fo r  the supply side o f  the market. This is  an 
especia lly  acute criticism  in the context o f planning train ing and in 
order to tackle supply more thoroughly one is  led to modelling and 
forecasting manpower flows. Since 'manpower forecasting' has come to 
be associated with the manpower requirements approach as usually contrasted 
with cross-sectional rate o f return analysis we have chosen to describe 
the practice which ought to govern future research strategies as the 
'model-building approach'. This is  wholly compatible with the need fo r 
forecasting as w ell as the need fo r  cost-benefit evaluation. I t
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stresses the desirability of explicitly modelling the operation of 
market concerned as a basis for both activities.
8.1
CHAPTER 8 EMPLOYMENT LINKAGES BETWEEN ENGINEERING INDUSTRIES 
8.1. Introduction
In Chapters *♦ and 5 single equation models of supply and demand 
were estimated for the recruitment of apprentices by the engineering 
sector as a whole. In Chapter 6 the same models were estimated for 
different industries within engineering. We wished to investigate whether 
or not the explanatory power achieved at the aggregate level is maintained 
at a more detailed level distinguishing industries which face different 
product markets, use different technologies of production and whose part­
icipation in the several sub-markets for labour of different skills varies 
as indicated roughly by the occupational structures of their labour forces.
Chapter 3 pointed to the differences between industries in their 
apprentice recruitment activity and Chapter 2 examined the pattern of 
relative earnings between skill groups within and across industries in 
the engineering sector. Suppose that one particular industry is able to 
pay high wages basically because of a favourable market power situation 
but does not engage in training skilled m e n  to the extent that others do. 
High wages should enable it to attract the skilled labour it requires 
although there will be lags in supply response. In a steady growth 
situation these lags may be unimportant but where the industry is highly 
cyclical it may find that its boom period is too short-lived far its wage 
position to be fully effective in raising supply. However, suppose further 
that such is the structure of the economy that this industry tends to 
be in the vanguard of cyclical recovery regardless of whether or not 
consumption, investment or export growth 'leads to the boom'. Then the 
industry can also take greatest advantage of its wage position by being 
one of the first to expand.
The allusion is of course to the motor vehicle industry and the
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factor we have left out but will discuss below for the whole sector 
is the problem an industry might face in achieving adequate component 
supplies and sufficiently rapid installation of new machinery from other 
industries less well placed in the labour market for skilled manpower.
The lack of training by one industry may manifest itself mainly as a 
shortage experienced by another but could ultimately rebound upon its 
own production plans. The same applies to the impact of a skilled versus 
skilled or semi-skilled versus skilled differential across the two industries.
However our intention is not to cast one particular industry as 
the villain of the piece but to investigate the possible extent of the 
manpower linkages between engineering industries and between this sector 
and the rest of the economy. Section 8.2 presents the basic model and 
defines the employment effects matrix, section 8.3 estimates linkages 
at the aggregate level regardless of skill, section 8.4 estimates engineer­
ing craft linkages and section 8.5 takes the theoretical approach a step 
nearer to dealing explicitly with manpower bottlenecks and the balance 
of trade. It is in this context that we discuss the treatment of c o m p l e ­
mentarity and macroeconomic effects associated with a major effort to 
raise the supply of skilled manpower above what it would otherwise be.
The problem of estimating these effects in cost-benefit analysis of train­
ing was mentioned in the previous chapter.
8.2 Manpower Implications of Intermediate Transactions between 
Engineering Industries
In the analysis below we shall assume that prices are fixed 
exogenously. The following notation is required:
D - matrix of intermediate transactions of domestic 
outputs between domestic production activities
M - matrix of imports classified by importing and by using 
domestic production activity (assumed to be diagonal)
A - matrix of technical coefficients relating to D
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B - matrix of technical coefficients relating to M 
q111 - vector of imports by production activity
qd - vector of domestic gross outputs by production
activity
fd - final demand vector for domestic output 
f™ - final demand vector for imported products
N vector of labour input by production activity
vector of labour input per unit of gross domestic 
output in each production activity.
We have
(but M . . = 0 for i f  j) and g. = — 3—  ..(1 ) 
il 3 n d
for i,j = 1 » . ...k where k is the number of production activities. 
Partitioning the usual balance equations, assuming non-competitive imports, 
we may write
It is now possible to calculate the total employment effect of meeting 
an increase in a particular category of final demand through domestic 
production only, keeping constant all other final demands for domestically 
produced goods and all final demands for imports. Clearly the gross 
outputs of domestic sectors and intermediate imports will change to some 
extent depending on the linkages between production activities.
A fixed coefficient production function relating domestic employ­
ment to domestic output yields the following matrix of direct and indirect 
effects upon the demand far labour contingent on a unit increase in
Hence
( 2 )
B.H
domestic final demand.
X = W  [l " A]'1 2 ......  (3)
g is a diagonal matrix containing the vector g along the diagonal.
Labour inputs have been measured by the number of people employed in 
the activity (i.e. by man-years). The results contain the implicit 
assumption that the degree of labour utilisation changes 
proportionately with output.
Xjj, a diagonal element of X, is the 'direct' employment effect 
from meeting an expansion of final demand for the j**1 product by £ 1 million 
through increasing domestic output in the j**1 production activity. The 
effect includes the impact of additional demands arising upon the initiating 
sector itself from other activities expanding to meet its input require­
ments. The off-diagonal elements in the column of X are the increases 
in labour demands in the rest of the production activities which result 
from meeting the input requirements of activity j .
The use of input-output analysis to calculate the employment effects 
of alternative changes in the pattern of final demands has long been 
recognised. Leontief (19i»4), following his seminal contribution to equil­
ibrium analysis of the American economy, observed that direct and indirect 
employment effects may be obtained in the manner described above. Burtie 
(1952) provided a non-technical exposition of the method and its potential 
usefulness: 'This technique has practical value in a field which is of 
considerable concern to the International Labour Organisation - that of 
manpower supply and full employment' More recently Parikh (197**) has
produced some results for the United Kingdom and the present author has , 
analysed the X  matrix for Sri Lanka as part of a wider study of that 
economy. Parikh (1975) also investigates the significance of adopting
(1) Burtle (1952) p.600.
(2) See Lindley (1975a).
various proxies for the domestic coefficients matrix (A) as a guide 
t o  the choice among the major alternatives open to the planner in 
countries where a direct estimate of the matrix is not available.
He shall use the X matrices computed by Parikh for the United
( 3
Kingdom and derived from the appropriate domestic coefficients matrices. 
The section of the X matrix most relevant to this study corresponds to 
the square sub-matrix at the intersection of the rows and columns relating
to the engineering industries identified in the official input-output 
(*+)
tables. In addition we have retained other industries with which 
engineering has strong employment linkages whilst aggregating all other 
industries. Part of the resulting X matrix for 1963, transformed by 
dividing column elements by column totals and expressing figures as 
percentages is given in Table 8.1.
To return to a comment in the introduction, it should be emphasised 
that the employment effects matrix has been derived on very strict 
assumptions about foreign trade. All intermediate imports are collected 
under the industry of first destination and treated as complementary.
Since many imports compete strongly with British products it would be 
preferable to adopt the treatment recommended in the United Nations 
handbook, A System of National Accounts (1968), which distinguishes 
between complementary and competitive commodities. The latter are then 
routed through the sector in which that good is the principal product, 
yielding an inter-industry transactions matrix reflecting technology 
independently of trade except in so far as complementary imports cannot 3
(3) I am most grateful to Dr. Parikh for generously providing me with 
copies of his estimates o f  the E matrices for 1963 and 1968.
(U) See Central Statistical Office (1970). Twenty separate industry 
groups cover the engineering sector in the 1963 table. For 1968 
this was increased to twenty-six. Matters of classification are 
dealt with in Appendix 4.
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be routed though a domestic industry and so embody an extension of 
the technical structure involving 'complementary foreign industries'.
This would then make way for a treatment of domestic employment effects 
which could take into account a behavioural model of import responses 
recognising price effects and incorporating an appropriate balance of 
payments constraint. We shall not attempt to be so thorough. The part­
itioning of total supplies into domestic outputs and imports along the 
lines given above yields an approximate view of domestic employment 
generation which will do for our purposes, namely, an examination of 
the basic structure of the employment effects matrix. As it stands then, 
the model implies that competitive as well as complementary intermediate 
imports move in proportion to the output of the using domestic industry.
The notion of manpower linkages has been presented in terms of 
most relevance to a situation where certain changes in final demands 
are being anticipated and it is desirable that their full employment 
effects should be considered. These expected changes may be based on 
evolving consumer demands, public expenditure plans, a forthcoming 
investment boom etc. or they may be more specifically associated with 
exploring the employment effects of alternative changes in the pattern 
of final demands prior to settling the way in which the government should 
try to steer through the unemployment-inflation-balance of payments 
difficulties faced by it. However, as indicated by our treatment of 
imports, we shall not be looking at the problem of modelling in a formal 
way the impact of manpower bottlenecks which threaten to unbalance the 
growth of an economy running at near full capacity or to block the achieve 
ment of a major economic revival.
8.3 The Structure of the Employment Effects Matrix ( x )
The purpose of this section is first to use the X matrices for
1963 and 1968 in order to investigate aggregate employment effects 
without distinguishing different occupational groups and second, to 
derive and analyse matrices of skilled employment effects (Xg ) only.
8.3.1 Aggregate Employment
The impact of a change in final demand for domestic output upon 
employment in different industries is captured by the matrix of employ­
ment effects. Tables 8.2 - 8.4 summarise the information to be gleaned 
from the X matrices for 1963 and 1968. Other parameters of relevance to 
a discussion of manpower linkages between engineering industries are 
included in Table 8.2. The employment effects act in the same direction 
as do unit changes in final demand and, since the underlying model is 
linear, accumulate in proportion to those changes. Increases in prices 
and productivity make a comparison between the absolute elements of the 
X matrices for 1963 and 1968 of less interest for our purposes than a 
comparison of the structure of employment effects by dividing all the 
elements of the X  matrix by their corresponding column totals (the total 
employment effects of a unit increase in final demand) and expressing 
the resulting figures as percentages (see Table 8.1). It is revealing 
to compare three quantities which relate to the impact of a change in 
final demand upon the demand for labour.
(i) Labour input per unit of gross output.
(ii) Direct employment effect of unit change in final demand.
(iii) Total employment effect of unit change in final demand.
The first coefficient is simply a measure of the employment impact 
of a unit change in intermediate or final demand disregarding all further 
effects upon the economy. The third coefficient takes into account the 
full ramifications of inter-industry transactions as captured in the 
model. The second coefficient adds to the first only those further
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Table 8.2 Employment effects and output statistics for engineering
industries 1963
Input-
output
industry
(1)
Labour-
output
(gross)
coeffic­
i e n t s ^ ^
(2)
(2 )
Employment effects
(3) as (2) as 
Direct Total Z (4) % (4)
(3) (4) (5) (6)
Elm as 
Z of 
gross 
output
(7)
Value- 
added as 
Z of 
gross 
outputVJ/
(8)
2 2 334 346 705 49 47 1.59 41.8
23 428 460 716 64 60 0.64 57.2
24 443 562 780 72 57 0.98 59.5
25 273 291 624 47 44 0.82 44.8
26 423 447 772 58 55 0.90 46.0
27 325 344 699 49 46 0.41 42.3
28 460 491 704 70 65 1.69 54.4
29 372 423 719 59 52 0.15 51.0
30 315 366 727 50 «3 0.28 42.1
31 485 524 764 69 63 0 . 2 1 55.7
32 497 580 793 73 63 0.42 59.0
33 514 553 840 66 61 0.25 50.6
34 237 245 570 43 42 0.46 29.9
35 430 501 795 63 54 0.16 52.9
36 397 403 753 54 53 0.23 41.2
37 271 324 768 42 35 1.06 27.1
38 339 425 716 59 47 0.09 44.6
40 188 294 652 45 29 0.06 38.2
41 368 539 771 70 48 0 . 0 2 58.2
42 523 543 858 63 61 0.50 45.2
Source: Central Statistical Office (1970) and Parikh (1979).
Nules: (1) Labour-output coefficients are in units of man-years per
Elm gross output excluding intra-industry consumption.
(2) Employment effects are per Elm final demand.
(3) Gross output excluding intra-industry consumption.
6.10
demands which fall upon the initiating sector. In Table 8.2 these three 
coefficients are shown in columns (2 ) - (4) and compared in columns (5) 
and (6 ) for 1963. The unit of output, £1 million, as a percentage of 
industry gross output will obviously depend on the industry. This means 
that the coefficients shown in the tables obviously do not represent 
employment responses to the same percentage increases in final demand.
The cross-sectional differences are partly due to variations in value 
added per man-year (a measure of labour 'productivity') and in the ratios 
of value added to gross-outputs as well as to the inter-industry structure. 
An indication of just how different are the scales of operation and value 
added proportions among industries is given in columns (7) and (8 ).
If one were to look at the labour to gross output ratios for evidence 
on those engineering industries in which the employment effect of a given 
absolute change in final demand would be greatest then electrical machinery 
(33) and other vehicles (42) lead the field. In both cases however the 
estimated impact would only amount to 61 per cent of the total effect. 
Industries in which the estimated impact using the first method appear 
to be very low are insulated wires and cables (34) and motor vehicles (40). 
In these cases though, the estimates prove to be even less relative to 
total effects than those of the two leading industries. In motor vehicles 
the use of the labour to gross output ratio indicates an employment response 
which is only 29 per cent of the total response. A perusal of Table 8,2 
shows significant changes in the ranking of industries according to employ­
ment impact as one moves from column (2) to (4). More important is that 
absolute and proportionate cross-sectional differences also change con­
siderably. The relation between direct effects and labour to gross output 
coefficients is indicative of the extent of feedback to the initiating 
sector. Variations in its importance between industries can be seen by 
subtracting column (6 ) from column (5). Its significance ranges from
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almost zero up to 16 per cent. Industries with relatively high manpower 
feedback are engineering small tools (24), instrument engineering (32), 
other metal goods (38), aerospace equipment (41) and, largest of all, 
motor vehicles (40).
It is o f  interest to look at the distribution of total employment 
effects among other engineering industries relative to non-engineering 
industries. Table 8.3 summarises Table 8.1 for 1963. The extent to which 
the manpower linkages cause engineering to be a closed system is shown 
in column (4). With the exception of cans and metal boxes (37) at least 
half of the total employment effect for an industry falls o n  the engineer­
ing sector. Office machinery (28), instrument engineering (32) and 
aerospace equipment (41) all generate just over 80 per cent of the total 
effect within the engineering sector. A group of five industries - coal 
mining (3), iron and steel (19), road and rail transport (6 6 ), distributive 
trades (69) and miscellaneous services (70) - generally absorb a major 
proportion of the remaining employment generated.
Between 1963 and 1968 some changes occurred in the structure of the 
employment effects coefficient matrix. Table 8.4 sunmarises the position 
for 1968. In four cases (25, 28, 34 and 40) the differences between the 
elements of columns (4) for 1963 and 1968 just exceeded five percentage 
points. Otherwise the structure of the X matrices for 1963 and 1968 
were similar. Of course differences in the levels of employment generated 
will be due to several factors but short of listing them below nothing 
further will be said about them.
(i) Price changes which mean that the unit change in final 
demand (flm) actually represents a different level of 
physical output (usually less because of inflation) in 
1968.
(ii) Changes in the domestic input coefficients (A) and 
import coefficients (B).
(iii) Changes in labour productivity (g).
Table 8.3 Summary of the distribution of total employment effects 
for engineering industries among select groups of 
industries (in percentages). 1963.
Input-
output
industry
(1 )
Initiating
industry
(2 )
Other
Engin­
eering
industries
(3)
All
Engin­
eering
(4)
Industries:(3) 
(19), (6 6), 
(69), (70)
(5)
Rest of 
industry
(6)
Whole* .
economy'
(7)
22 49.0 16.9 6 6 . 0 23.8 10.3 1 0 0 . 0
23 64.2 1 1 . 2 75.4 17.2 7.4 1 0 0 . 0
24 72.1 5.3 77.4 15.8 6 .8 1 0 0 . 0
25 46.6 17.4 64.0 22.5 13.5 1 0 0 . 0
26 57.9 14.8 72.7 18.2 9.1 1 0 0 . 0
27 49.3 18.3 67.6 2 2 . 0 10.4 1 0 0 . 0
28 69.8 12.5 82.3 1 0 . 1 7.6 1 0 0 . 0
29 58.9 1 2 . 6 71.5 18.5 1 0 . 0 1 0 0 . 0
30 50.3 13.5 63.8 26.3 9.9 1 0 0 . 0
31 68.5 4.7 73.2 16.8 1 0 . 0 1 0 0 . 0
32 73.2 6.9 80.1 9.5 10.4 1 0 0 . 0
33 65.8 10.5 76.3 14.1 9.6 1 0 0 . 0
34 42.9 14.5 57.4 20.7 21.9 1 0 0 . 0
35 63.1 11.4 74.5 14.2 11.3 1 0 0 . 0
36 53.6 1 2 . 1 65.7 18.8 15.6 1 0 0 . 0
37 42.2 6 . 0 48.2 41.0 1 0 . 8 1 0 0 . 0
38 59.4 3.9 63.3 25.0 11.7 1 0 0 . 0
40 45.0 13.6 58.6 24.7 16.7 1 0 0 . 0
41 69.9 1 1 . 2 81.1 1 1 . 2 7.7 1 0 0 . 0
42 63.3 1 2 . 1 75.4 15.5 ; . 9.2 1 0 0 . 0
Source: Table 8.1
Note: (1 ) Elements in columns 2, 3, 5 and 6 sum to 100.0 along
the rows subject to rounding errors.
Table 8.4 Sumnary of the distribution of total employment effects 
for engineering industries among select groups of 
industries (in percentage). 1968
Input-
output
industry
(1 )
Initiating
industry
(2 )
Other
Engin­
eering
industries
(3)
All
Engin­
eering
(4)
Industries:(3) 
(19), (6 6), 
(69), (70)
(5)
Rest of 
industry
(6 )
Whole
economy'1''
(7)
2 2 53.9 15.8 69.7 2 0 . 6 9.7 1 0 0 . 0
23 61.8 13.1 74.9 17.2 7.9 1 0 0 . 0
24 70.5 6 . 2 76.7 15.9 7.4 1 0 0 . 0
25 54.2 16.3 70.5 17.8 11.7 1 0 0 , 0
26 57.7 16.0 73.7 17.2 9.1 1 0 0 . 0
27 47.2 2 0 . 1 67.3 2 1 . 2 11.5 1 0 0 . 0
28 59.3 16.6 75.9 13.2 10.9 1 0 0 . 0
29 64.2 9.4 73.6 16.6 9.9 1 0 0 . 0
30 51.1 14.6 65.7 24.1 1 0 . 2 1 0 0 . 0
31 64.8 6 . 2 71.0 17.6 11.5 1 0 0 . 0
32 73.4 7.8 81.2 9.6 9.2 1 0 0 . 0
33 64.3 13.1 77.4 12.9 9.8 1 0 0 . 0
34 48.5 14.2 62.7 17.5 19.8 1 0 0 . 0
35 6 6 .8 10.9 77.7 11.7 10.7 1 0 0 . 0
36 55.4 13.1 68.5 16.7 14.9 1 0 0 . 0
37 43.8 6 . 2 50.0 2 1 . 0 29.0 1 0 0 . 0
38 60.4 4.5 64.9 23.5 1 1 . 6 1 0 0 . 0
40 50.6 13.3 63.9 2 0 . 2 16.0 1 0 0 . 0
41 67.8 14.5 82.3 1 0 . 1 7.7 1 0 0 . 0
42 65.4 11.9 77.3 13.6 9.1 1 0 0 . 0
Source: As for Table 8 . 1
Note: Elements in columns 2, 3, 5 and 6 sum to 100.0 along the rows
subject to rounding errors.
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8.3.2 Skilled Employment
The X matrix aggregates all occupations b u t  subject to providing 
the necessary demand functions the approach can be extended to a set of 
occupational groups into which employment in all input-output industries 
can be divided. With a fixed coefficient model of labour demand (again 
via gross output not net output) in which becomes a diagonal matrix 
of skill input per unit of output in each industry, the expression for 
the skill effects matrix relating to skill s is simply,
XS = gs ( I  - A)_1 .........  <*>
Thus the inter-relatedness of industry demands may be analysed
for each skill in turn. Leaving aside the well-rehearsed objections 
to using fixed coefficient labour demand functions, there is an empirical 
problem in applying this model to investigate t h e  manpower linkages for 
skilled engineering craftsmen. The most satisfactory statistics on 
employment in the relevant trades are from the L7A survey (see Chapter 2) 
but this covers only the manufacturing sector. Rather than use census 
of population statistics as presented in Table 2.1, we have restricted 
the analysis to the engineering sector alone. Thus the total employment 
effects initiated by one engineering industry and falling within the 
sector as a whole are derived for the occupation, skilled engineering 
trades. To obtain a rough estimate of the additional demands for this 
skill falling upon non-engineering industries, w e  can take about 7 per 
cent of all employment generated outside engineering compared with about 
35 per cent on average of all employment generated within engineering.^"*^
The skilled engineering employment effect will then on average be five 
times larger per 1 0 0  jobs generated in engineering than per 1 0 0 jobs 
generated elsewhere. Only in industries (34) a n d  (37) where the proportions 5
(5) The figures given are based not on the L7A definition of skilled 
engineering trades but on the definition of 'skilled engineering 
occupations' given in Ministry of Labour (1967). Both percentages 
will, be higher than ones based on the former definition.
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of skilled engineering trades in total employment and the engineering 
sector's share of the total employment effect are relatively low is the 
skilled employment generated outside engineering more than 15 per cent 
of the total skilled employment effect (each being about 30 per cent).
The figures for five other industries (25, 35, 36, 38 and 40) lie between 
10 and 15 per cent. These estimates, which are very approximate, are 
given in full in Table 8.5, column (4).
The distribution of skilled employment effects is also summarised 
in Table 8.5 where the direct employment effects are given as percentages 
of the total within-sector effects. Thus, depending on the industry, 
between 51 and 94 of every 100 jobs generated for engineering craftsmen within 
engineering arise in the initiating sector. Only insulated wires and 
cables (34) retains as small a percentage as 51; all other industries 
retain at least 70 per cent and 12 of the 20 retain 80 per cent or more.
The final column of Table 8.5 is a very rough measure of the extent 
to which each industry, by expanding to meet an increase in final demand, 
will generate skilled labour demands confined to its own establishments.
The larger the percentage direct effect the less likely is the industry 
to find itself competing for labour with other industries actually 
expanding solely to provide it with the inputs required to produce the 
additional gross output. A comparison between Table 8.5, column (6 ), 
and Table 8.2, column (5), indicates the more confined nature of the 
skilled effects relative to the aggregate employment effects. Industry 
(3 4 ) is the only exception to this general observation but there is a 
wide range in the extent of the difference shown by other industries.
Note that part of the direct effect will arise from the industry acting 
so as to facilitate the production of these other industries by supplying 
them in turn with inputs.
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Table 8.5 Skilled employment effects for engineering industries 1963
Input-
output
industry
(1)
Skilled 
labour 
as Z  of 
all
l a b o u r ^ '
(2 )
Skilled
labour-
output
coeffic­
i e n t ^
(3)
Engineering Employment effects
Skill effect 
falling outside 
engineering as Z 
total skill effect
(4)
Direct skill 
effect as Z 
skill effect 
falling with­
in engendering
Direct skill 
effect as Z 
total skill 
effect
(6)
22 37.70 126 8 80 74
23 49.30 2 1 1 4 89 85
24 40.87 181 4 94 90
25 31.70 87 1 0 77 69
26 44.47 188 5 84 80
27 41.78 136 6 76 71
28 29.37 135 4 76 73
29 36.85 137 6 89 84
30 35.76 113 9 79 72
31 33.55 163 6 92 86
32 31.06 154 5 92 87
33 28.83 148 6 84 79
34 8.84 21 34 51 34
35 18.05 78 1 0 79 71
36 18.53 74 15 73 62
37 16.48 45 28 78 56
38 27.24 92 11 92 82
40 29.84 56 1 2 81 71
41 37.83 139 4 87 84
42 39.84 208 5 88 84
Source: Columns (3) - (5) were derived from column (2) and Table 8.2
(see text).
Notes: (1) Unpublished data on skilled employment by M.L.H was
available from the L7A Survey of the Department of 
Employment. Although there were some uncertainties 
connected with the use of the occupational classification 
in the first year of the survey, (1963), these figures have 
been used as beat available estimates for 1963 in preference 
to the 1964 figures.
(2) Units are skilled man-years per Elm gross output.
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The above analysis is attractively simple but it can only be
used as a starting point for studying manpower linkages. How 'rough'
are the measures of these linkages provided in Table 8.5? Undoubtedly
they are over-estimates given the existence of labour hoarding and
stock holding. Replacement of the labour-output ratios by incremental
labour-output ratios appears to reduce the fit of crude manpower models
( 6 )
at about this level of aggregation for engineering industries.
Changing to a non-linear employment function of the kind shown in 
Table 3.5 introduces output elasticities below unity; indeed, only 5 
out of 15 were significantly greater than zero implying that in the 
short-run changes in output would not be accompanied by changes in 
employment. If these functions replaced the average labour-output 
ratios used in forming the skilled employment effects matrix, only in 
the cases of input-output industries 23, 24, 31, 33, 34 and 35 would 
the direct effect probably be significant. This will tend to distort 
the employment effects matrix considerably, generally increasing the 
ratio of direct to indirect effects for these industries and decreas­
ing it for other industries, approaching zero for metal goods (37 and 
38), aircraft (41) and other vehicles (42). Supplementing this with 
differences in stock holding behaviour, it is quite clear that the 
employment effects matrices do not provide a direct guide to the man­
power linkage effects in the short-run.
However, the employment effects matrix for a base year may be 
used as a benchmark in the following way. If the purpose is to consider 
what demands for skilled manpower are likely to be generated in which 
sectors if the pattern of final demands is changed in a particular way 
without altering import ratios then a diagonal matrix of changes in 6
(6 ) See Bosworth et al. (1974)
final demand from the base year can be multiplied by Xg to obtain the 
absolute employment effects. S u mming these along the rows gives an 
estimate of the hypothetical change in labour requirements of an 
industry and taken together with the implied gross output change a 
judgement about how much to scale down the average response can be 
made. This will involve consulting any available information about 
labour hoarding and stocks of intermediate goods held. The resulting 
rough adjustment can then be made to all elements in that row. Econometric 
evidence on short-run output elasticities and possible productivity 
increases due to major institutional change can also be incorporated
f
in the adjustment exercise for whi c h  the initial set of employment 
effects provides a useful starting point.
Having followed this procedure for each row, attention is then 
switched to the columns. Industries which appear to be expanding 
rapidly to meet increases in fin a l  demands can be selected with a view 
t o  checking whether or not they are likely to generate much pressure 
on the external labour market for skilled manpower themselves and which 
industries responding to meet t h e i r  input requirements might add 
significantly to that pressure.
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8 .U Bottlenecks and Balance of Trade - A theoretical note
The existence of employment linkages between industries makes 
for a situation in which 'complementarity effects', mentioned briefly 
in the last chapter, could become significant depending on the stock 
positions of industries and/or their ability to substitute imports for 
domestic goods in short supply. In the latter case, whilst the technol­
ogical problem of a lack of suitable inputs may be solved, this could 
have a significant macroeconomic effect via its impact on the balance 
of payments. The modelling o f  short-run adjustments to bottlenecks is 
extremely difficult because of the lack of information about stocks and 
about vacancies cross-classified by occupation and industry. However, 
our main interest is in the medium-term balance of the economy, given 
a certain growth path, and the extent to which this could be upset by 
manpower shortages. In that sense the perspective adopted is similar 
to the one underlying the static Cambridge model as described in Barker 
(1976, editor). Furthermore, in what follows we shall not incorporate 
the potential complementarity effect between relieving supply constraints 
in the current period and employment effects in a future period (arising 
through the greater investment allowed in the current period), nor shall 
we analyse the complementarity effect arising from the lack of substit­
ution between skills within the same production unit. For the latter, 
the degree of ex post substitution between engineering craftsmen (including 
apprentices) and others was assumed to be zero in Chapter 5. The fixed 
coefficients employed in equations (3) and (*♦) above imply the more 
severe restriction that the output elasticity is unity.
Consider a three sector model in which the subscripts 'e', 'r' 
and 'o' denote a specific engineering industry, the rest of engineering 
and all other industries respectively. If x, h and m  refer to exports, 
other final demands for domestically produced products and all imports
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respectively , retain ing the framework of equations CD and (2 ) in 
which a l l  imports are treated as complementary, we have:
q = Aq + h + x (5 )
m = Bq ( 6 )
h + x = f (7 )
N = gq (8 )
Assume that it is intended to achieve f *, f_* and f * in some
e r o
target year. If a labour supply constraint (Se ) affects qg* required 
to produce f* then let the constraint upon qg* be q g * $ qg . New equil­
ibrium flows of goods and services might be achieved according to the 
following objectives:
(i) achieve proportions p e> p^ and pQ of f^*, fy * and f Q* respectively
(ii) achieve f * and f * then maximise q and hence f 
r o e e
(iii) achieve f and then pf and pf , maximising p 
e r o
(iv) maximise i'f
(v) maximise i*N
(vi) maximise w'N where w  is a vector of average wages.
Constraints upon all these objectives are
(a) f = £f* = (I - A)q
(b) q i q = g  * 1S
(c) N = gq
(d) q, f  i 0.
A, q and g are matrices or vectors of exogenous technical parameters. 
Elements in f, q and S may be set at certain magnitudes or subject to 
inequality constraints depending upon the form of the optimisation problem.
(6) The maximisation problems can only be stated formally but the solutions 
to (i) and (ii) are as follows:
(i) q=(I-A)_1pf* which is feasible providing £f* $ (I - A)g •
(ii)
and
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The form o f analysis given above ignores the impact o f the solution 
upon imports and exports and hence the balance o f  trade. A simple 
extension o f the approach would be to lim it the to ta l import b i l l  (m) 
to a leve l compatible with a balance o f trade objective based upon a 
view o f the proportion o f output to be devoted to  exports. Thus we 
would add
(e ) i'Bq* i  i'm  = m (a scalar)
and this may in fact over-ride some of the labour supply constraint 
inequalities ( i . e .  the shadow prices on the supply constraints may fa l l  
to zero in the optimal solutions to problems ( i v ) - ( v i ) ) .
Other problems may be posed within this in i t ia l  framework but the 
importance o f the balance o f trade in economic management suggests that 
this should be incorporated ex p lic it ly  rather than be used 'o ff-s ta g e1 
to derive thè to ta l import constraint m. At the same time our highly 
re s tr ic t iv e  assumption that a l l  imports are complementary w ill  be dropped.
Replacing the s tr ic t  partition ing o f domestic and imported in ter­
mediate supplies in to D and M with corresponding coeffic ien t matrices 
A and B respectively , Stone and Brown (1962) s p lit  imports according to
(7 )
whether they are competitive or complementary. I f  A is  redefined to
represent a technology matrix unaffected by changes in foreign trade, 
a l l  competitive commodities are then routed through the domestic indus­
tr ie s  o f which they are the principal products. I f  we collapse B to a 
vector (b ) o f aggregate complementary commodity import coeffic ien ts and 
i f  m^  and m^  are competitive and complementary intermediate imports 
respectively and h^  and h  ^ are the corresponding fin a l demand vectors 
we have:
m, + q = A + h. + x .........  (9 )
1 q 1 7
(7 ) The empirical criter ion  adopted was whether or not more than 
50 per cent o f the supply o f a commodity was obtained from a 
domestic source.
_________________________________________________ ; ^
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n>2 = bq + h2 ( 10)
Constraining the balance o f trade to  a value 8 in  constant prices 
and specifying a set o f competitive import functions re la tin g  individual 
imports to to ta l imports, we obtain two further equations
............  (11)6 = i '(x - m x - m 2 )
m^ = a^ + c^i'm^
Solving fo r  q we have:
q = JÌ -  A + CjbJ-1 |^ h1 + x - a1 - c ^ i ' x  - i 'h 2 -  e^j
(12)
(13)
So fo r  a given balance o f trade ta rget, exports and other fin a l 
demands fo r  domestically produced goods (h^) and complementary imports 
(h2),  equation (13) y ields the domestic gross output requirements and 
hence labour demands.
I t  is  now possible to deal d irec tly  with the balance o f trade 
constraint upon the achievement o f  such objectives as ( i ) - ( v i )  given 
above. The constraints (e ) and (a ) are replaced by 
( a ' )  f  1 = ^  + x = jjl - A + c^bjq + ax + c ^ i 'x  - i 'h 2 - 8)
Thus i f  one is  maximising to ta l employment, the shadow prices on 
constraints (b ) ,  re flec tin g  lim ited supplies o f labour in at least one 
industry, ind icate the complementarity e f fe c t  (measured in terms of 
additional employment) which would be achieved for marginal increases 
in supplies o f labour to those industries taken one at a time. The 
shadow prices do however take into account the satisfaction  o f a macro- 
economic constraint placed upon the system - a target balance o f trade. 
Without i t ,  equation (13) reduces to
q = ( I  -A )_1 (h2 + x -  m^). .........  ( I t )
C learly in  this case any f^  may be achieved since now there are 
competitive imports to f i l l  the gap between domestic supply and fin a l 
demands (whereas under the ea r lie r  model there existed only complementary
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imports which could not be substituted fo r  domestic products) and the 
balance o f payments situation is  being ignored. The economy would 
necessarily achieve fu l l  employment because any lack o f domestic in ter­
mediate inputs due to labour shortages in certain industries would be 
made up through imports. Such a state o f a ffa irs  could not o f course 
be sustained fo r long but i t  indicates that even when the balance o f 
trade target is  being sa tis fied  the model assumes that 'competitive' 
imports are determined as a residual. Stone and Brown explore alterna­
tives to the above, fo r  example by adopting a d ifferen t relation for 
competitive imports in which they are d irectly  related to output and 
replacing the exogenous exports assumption by the simple form (12) 'used 
in it ia l ly  fo r  imports. Thus the solution fo r exports rather than imports 
is  obtained as a residual via the balance o f trade.
Barker (1972) points out however that in the context o f medium-term 
projection the balance o f trade constraint expressed in constant prices 
may be inconsistent with an independent forecast o f the terms o f trade. 
Furthermore, i t  is  desirable to allow imports and exports to be price 
sensitive.
The c la ss ifica tion  of imports is  changed to include a l l  as com­
p e tit iv e  except fo r  those where domestic output is  extremely small. Barker 
specifies the following import and export functions where pq, pm, px> 
pf  and 6 a re , respectively , domestic output and import prices, prices 
o f our exports and competing foreign  products and the exchange rate.
(m + q) ^m = bQ (ffl + 4)^1 (f^1 Pm ^ 2  .....  (15)
x = fio (a -1 p^1 px ) ° l  .........  (16)
The trade balance in current prices is
g = p ' x - p ' m  .....  (17)* x  m
Thus an ite ra tive  solution fo r  outputs, imports, exports and the
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balance of trade can be found given a set of prices, exchange rate and
(8 )
domestic final demands.
In the second case above, stemming from equation (13), no balance 
of payments effect can be derived, of course, through shadow price valua­
tions since 8 is just a constraint, not part of the maximand. However 
in, say, maximising total income (i'f) or employment (i'N) the sensitivity 
of the shadow price on a labour supply constraint (Ps^) to changes in 
the trade target could in principle be explored. One would obtain a 
relationship between 0, Ps^ and the maximand.
In the third case we have the balance of trade as part of the sol­
ution so that the effects of supply constraints could be investigated 
by varying S. and noting the resulting 0 and maximand values. One then 
obtains a relationship between the same three variables but this time 
the value of 0 should be consistent with relative price changes affecting 
the volume of import and export movements.
This section has taken us some way from the simple analysis of 
employment linkages in previous sections. The notions of ’complementarity 
and macroeconomic' effects of large scale training policy have been 
explored in terms of the choice of maximand and constraints which define 
related optimising problems. The solutions to these would convey some 
indication of the aggregate employment and balance of payments effects 
resulting from labour supply constraints on different industries. There 
is no need to specify all possible aggregate industry supply constraints. 
It is only necessary to specify those constraints such as the supply of 
certain skills in different industries which are most likely to affect 
output, providing the production function incorporates the appropriate
<8) See Barker (1972) p.118 for the complete iterative sequence based 
essentially on equations (15) to (17) and balance equations of 
the form (9) and (10). More recent specifications of export and 
import functions are described in Barker (1976, ed.), Chapters 6 
and 7.
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s k i l l  input requirements p e r  unit o f  output.
In p r in c ip le  then th e  use o f  a mathematical programming model 
could y i e l d  some idea o f  the magnitude o f  complementarity and macro- 
economic e f f e c r s .  However, as in  the case o f  the s im ple  employment 
e f f e c t s  model g iven in  th e  previous se c t ion ,  the r o l e  envisaged f o r  
th is  s o r t  o f  approach i s  s t r i c t l y  circumscribed by the v a l i d i t y  o f  
s trong  assumptions made about the technology o f  p roduct ion , the operat ion  
o f  market mechanisms and the way in  which the shortage  problem presents 
i t s e l f .  The p o te n t ia l  va lu e  o f  the programming model i s  most l i k e l y  
to  emerge in  the f o l l o w in g  circumstances. Assume tha t  aggregate output 
i s  b e ing  maximised su b je c t  to  balance o f  trade and labour supply con­
s t r a in t s .  The shadow p r i c e s  on the l a t t e r  are then s c ru t in is ed  bearing 
in mind that the labour markets concerned might a c tu a l ly  an t ic ipa te  the 
programming so lu t ion  by s e t t in g  in  t ra in  changes t o  wage d i f f e r e n t i a l s  
which would, t o  some e x t e n t ,  r e la x  the supply c o n s t ra in ts .  This would 
ra is e  the  question o f  l in k s  between supply cons tra in ts  as seen through 
the manpower f low  system. Thus, ra the r  than accept them u n c r i t i c a l l y  
as the appropriate p r ic e  parameters ( tak ing  in to  account macroeconomic 
e f f e c t s )  f o r  the manpower c o s t -b e n e f i t  c a lcu la t io n ,  shadow p r ic e s  no 
less  than the simple employment e f f e c t s  matrix would p rov ide  only a 
guide t o  fu r ther  a n a ly s is .
C lea r ly  the e m p ir ic a l  app l ica t ion  o f  the scheme ou t l in ed  above 
ra ises  very d i f f i c u l t  problems p a r t i c u la r ly  in  the s p e c i f i c a t i o n  o f  
supply constra ints and th e  technology o f  production. The purpose o f  
th is  th e o r e t i c a l  aside has been to  sketch out fo rm a l ly  one approach 
to  in co rpora t in g  macroeconomic e f f e c t s  o f  manpower programmes, showing 
how these e f f e c t s  may be important but equally  how d i f f i c u l t  i t  is  to  
take them in to  account even  at a th e o r e t ic a l  l e v e l .  Cn the o ther hand 
some experimentation a lon g  the l in e s  suggested might even tua l ly  y i e ld
usefu l ins igh ts .
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8.5 Conclusion
This chapter has exp lo red  some aspects o f  the manpower l inkages 
. mong eng ineer ing  in d u s t r ie s  and between them and other sec to rs  o f  the 
economy. The in ten t ion  was to  p rov ide  a sense o f  the p o t e n t ia l  magnitudes 
o f  these l inkages taken d i r e c t l y  from average c o e f f i c i e n t  matrices ra ther  
than a d e ta i le d  ana lys is  o f  them. The l a t t e r  would requ ire  a more soph is t ica ted  
treatment o f  imports, the use o f  comparable data on the s k i l l  s tructure  o f  
non-engineering in d u s t r ie s ,  the ana lys is  o f  changes over  time in  the com­
ponents used to  est imate the  employment e f f e c t s  matrices and a study o f  the 
dynamic adjustment processes  in vo lv ed  in  the generation o f  employment 
inc lud ing the impact o f  b o t t len eck s .
The estimates o f  d i r e c t  and in d i r e c t  employment e f f e c t s  a t  the
aggregate and craftsmen l e v e l s  assume that import c o e f f i c i e n t s  remain
constant. Taken at fa ce  va lue the ranking o f  eng ineer ing  industr ies
changes considerably when moving from a labour per  unit o f  gross output
c r i t e r io n  to  the t o t a l  employment e f f e c t .  The importance o f  employment
generation v ia  in te r - in d u s t r y  l inkages i s  apparently  g rea te s t  o f  a l l  in
the case o f  motor v e h ic le s  in  which the labour to  gross output c o e f f i c i e n t
is ba re ly  a th ird  o f  the t o t a l  e f f e c t ;  the d i r e c t  e f f e c t  i s  le s s  than a
h a l f .  Most labour to  g ross  output r a t io s  however l i e  between about 45 and
65 per cent o f  the t o t a l  e f f e c t .  Shares o f  t o t a l  employment e f f e c t s  f a l l i n g
with in eng ineer ing  vary between 48 and 82 p e r  cent but 12 o f  the  20 l i e
w ith in the range 60-75 p e r  cen t ;  between 1963 and 1968 these components
o f  the X matrix d id  not change very s i g n i f i c a n t l y .  As regards the s k i l l e d
employment e f f e c t s  only in  5 indu s tr ie s  d id  the shares f a l l i n g  outside
eng ineering xceed 10 p e r  cent. The r e s t r i c t i o n  o f  the s k i l l  e f f e c t  to  the
industry i n i t i a t i n g  the expansion lay between 70 and 85 pe r  cent in the main.
Thus according to  X , th e r e  are s iz e a b le  s k i l l e d  manpower l inkages between» s
engineer ing industr ies  making f o r  the transmission o f  e f f e c t s  o f  shortages among
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them. This would place a premium upon the effic iency  o f the labour 
market in a lloca ting sk illed  labour so as to smooth out imbalances in 
re la tiv e  supply and demand situations facing d ifferen t industries.
The empirical analysis does not deal with the role o f imports 
in employment generation. Nor does i t  incorporate the impact o f employ­
ment changes upon incomes, leading to changes in fin a l demands and thence 
to  employment, since fin a l demands are taken to be exogenous. This 
requires a general equilibrium model o f the kind described in Barker 
(1976, ed .) and, preferably, progressing towards a dynamic treatment 
as indicated in Barker (1976). The theoretical note to this chapter 
had a more modest purpose, namely, to express complementarity effects 
(those aris ing through inter-industry linkages) and macroeconomic 
e ffe c ts  (those rela tin g to the balance o f trade) in formal terms within 
the basic input-output framework. This suggested that i t  might be 
possible to take the empirical analysis o f these selected e ffec ts  a 
l i t t l e  further than hitherto implied by those attempting cost-benefit 
analysis o f manpower programmes.
9.1
CHAPTER 9 CONCLUSIONS
This thesis has explored the problems o f modelling a labour market. 
The conclusions of the study are in four parts. F irst, there are some 
empirical results for the labour market fo r sk illed  engineering workers. 
These have been summarised already at the end of each chapter but the 
main findings w ill be reiterated b r ie fly  below. Second, the various 
components o f labour market behaviour which have been analysed separately 
w i ll  be brought together in order to show the nature o f the model which 
is  beginning to evolve for the sk illed  engineering labour market. Third, 
some suggestions for future research w ill be made, standing back from 
the detailed matters o f model development considered in earlier chapters. 
F ina lly, whilst we have concentrated upon one particular market, several 
general points about modelling a labour market seem to have emerged and 
these are stated.
9.1 Empirical Findings
Great stress has been placed upon the synthesis of the findings 
o f loca l labour market studies with those o f aggregate s ta tis tica l and 
econometric analysis. The notion of the 'c ru c ia l te s t ' is notoriously 
d i f f ic u lt  to apply in this and other areas o f economics but especially 
so when the theory being tested is  microeconomic and the test methodology 
is  based on aggregate econometric estimation. This applies particu larly 
to the evidence presented in Chapter 2 where the deployment and mobility 
o f craftsmen was investigated. From the simple manpower accounts the loss 
o f sk illed engineering workers to  other jobs within engineering and the 
loss o f trainees during training were shown to  be o f comparable magnitudes 
to the inflow o f new craft trainees or apprentices. Relying heavily 
on the study by MacKay and his colleagues fo r a set o f in it ia l  hypotheses 
about how the market is  operating, the relationship between labour
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mobility and supply and the wage structure was explored, leading on 
to the question of the determinants o f  the wage structure in engineering. 
This brought us to the econometric evidence which, whilst fa il in g  to 
resuscitate the neoclassical view o f the labour market, was generally 
inconclusive. However, on balance there seemed to be enough evidence 
to suggest the importance of product market power in settlin g  the in ter­
industry wage structure and that combined with the d iffuse relationship, 
at best, between s k i l l  d iffe ren tia ls  and re la tiv e  shortages, a situation 
lik e ly  to undermine the a lloca tive function o f the market during periods 
o f economic recovery had arisen in the engineering industry.
Faced with this environment how has management attempted to  cope 
with the job o f recru iting manpower? Adopting apprentice recruitment 
as their main instrument for adjusting sk illed  labour supply managers 
seem to have used i t  extremely short-sightedly. In circumstances where 
trade union restrictions on apprentice recruitment appear to be unimpor­
tant i f  not non-existent the scenario is  one o f recru iting when sk illed  
labour is  already in short supply, causing extreme cyc lica l fluctuations. 
From the econometric analysis, models used to estimate demand functions 
for craftsmen did not discriminate between the vintage and neoclassical 
approaches. This was not surprising given the lim itation  o f data. The 
simple employment function continues to have it s  usual attractions of 
su perfic ia lly  reasonable explanatory power (but not for a l l  industry 
groups) and ease o f estimation given the a va ila b ility  o f s ta tis t ic s  on 
output as opposed to gross investment and scrapping. The sharpness of 
the apprentice recruitment response to a tightening cra ft labour market 
is  shown in the high e la s t ic it ie s  o f the former with respect to  cra ft emp­
loyment. For engineering in to ta l a value o f 3.4 was obtained but there 
is  a wide range o f estimates at the industry group lev e l (6 o f the 15 
are not s ign ifican tly  d iffe ren t from zero). As regards the summary
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s ta tis t ic s  used to indicate the state o f the labour market and especially 
the d i f f ic u lt ie s  which firms were facing in recru iting labour, we concluded 
that given the circumstances in which these s ta tis tics  are collected 
the unadjusted vacancies and unemployment series were to be preferred 
to series which combine the two measures and to the information provided 
by the CBI Industrial Trends Survey.
The main empirical work concerned a detailed analysis o f the apprentice 
inflow  to engineering. Single equation supply and demand models have 
been presented, in Chapters 4 and 5 respectively, as competing hypotheses 
about the determinants o f recruitment fluctuations in the period 1951-71.
This contrast should not be pressed too fa r . Qualifications to both 
supply and demand results are discussed. The evidence favours the demand 
explanation partly  because i t  is  f e l t  that demand influences which reinforce 
supply e ffects  are lik e ly  to have contributed to the explanatory power o f 
the supply model and partly because the coeffic ien ts estimated for the 
demand model are much more acceptable. On the supply side one 
should note the lack o f significance of the ’ cohort-size ' variable in 
the case of apprentice inflows - a variable which is  highly significant 
in the supply equation estimated fo r  a l l  young entrants to engineering.
The e la s t ic it ie s  o f supply with respect to immediate (youths) and future 
(adu lt) re la tiv e  earnings prospects were not s ign ifican tly  d ifferent 
from zero in the f ir s t  case and about 2 in the second. However there 
was some doubt over the scope fo r identifying the former given the small 
variation  in the re la tiv e  earnings variable. On the supply side two 
points were emphasised: f i r s t ,  had the supply of apprentice recruitments 
been a major determinant o f apprentice inflows then one might have 
expected firms to take advantage o f the large rise in school-leavers in 
the early  1960s but this did not happen and, second, since the demand 
fo r recru its is  very sharply rela ted  to the imbalance between supply and
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demand, the absence o f medium-run manpower planning in order to anticipate 
short-run supply in e la s tic it ie s  is the main cause o f supply problems 
at the apprentice leve l rather than the presence of bias against sk illed  
manual work, poor qualifications and competition from other expanding 
employment opportunities.
On the demand side the main theoretical construction is  the use 
o f a constrained-output, cost-minimising objective function with a putty- 
clay production technology except that the provision o f labour services 
to the production process admits o f short-run substitution p oss ib ilit ie s  
between trained craftsmen and apprentices and hence, at the margin, appren­
tice  recru its. The model re la tin g  recruitment via the apprentices' 
contribution to current production y ields robust co e ffic ien t estimates 
and reasonable explantory power. Adjustments for hours o f  work increase 
the la tte r  considerably. Replacing output by capita l stock and then 
capita l services through the medium o f the vintage hypothesis we found 
that neither modification improves upon the d irect link between employ­
ment and output. Several caveats accompany the demand resu lts . The 
im plic it treatment o f supply, the problem o f accounting fo r technical 
progress and the consistency between objective functions and the adjust­
ment mechanism are a l l  discussed but the consideration which leads to 
an alternative specification  and estimation o f the demand model is  that 
o f the influence o f expectations about future output. By replacing 
current output by gross fixed  cap ita l formation to r e f le c t  the combined 
e ffe c t o f current output and future expectations, the explanatory power 
improves and coeffic ien ts  maintain their significance. Whilst no attempt 
is made to produce a formal model o f investment in apprentice training 
the results suggest that th is would be worth exploring. What we do 
have is  a demand model which explains 90 per cent o f the variation in 
the inflow of apprentices to engineering and accords with expectations
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about the signs o f  c o e f f i c i e n t s .  The treatment o f  wages as an exogenous 
v a r ia b le  to  both supply and demand models is  p a r t ly  ju s t i f i e d  by the 
fin d in gs  o f  Chapter 2 but th ere  is  room fo r  fu rth er work in  th is  area 
p a r t ic u la r ly  on the determ inants o f  the wages o f  youths r e la t iv e  to  
adu lts and the d i f f e r e n t i a l  between the s k i l le d  and s e m i-s k il le d .
In Chapter 6 the supply and demand models were t e s te d  a t a d isa g ­
grega te  le v e l .  In  the case  o f  th e  15 engin eerin g in du stry  groups the 
data base is  much le s s  r e l i a b le  and the r e s u lts  are o n ly  g en e ra lly  
in d ic a t iv e  o f  the perform ance o f  the models. M u lt ic o l l in e a r it y  i s  
e v id en tly  a problem and support f o r  the demand hypothesis  as opposed 
to  the supply hypothesis i s  not as strong as in  the ca se  o f  the aggrega te  
models. Thus i t  must be sa id  th a t s e v e ra l developments are envisaged 
b e fo re  these models can be pressed  in to  the s e rv ic e  o f  fo r e c a s t in g  the 
recru itm ent response o f  in d u s try , so that we can a n t ic ip a te  what the 
industry w i l l  do o ve r , sa y , a p lann ing p er iod  o f  about th ree  or fou r 
years ahead. We have nonethe less  conducted an eva lu a tion  o f  'fo re c a s ts ' 
fo r  1972 and 1973 using the p resen t models. The p e c u lia r  s ta te  o f  the 
economy in  th is  p e r io d , th e  r a is in g  o f  the s ch o o l- le a v in g  age ( in  1973) 
and changes in  c e r ta in  data  s e r ie s  a l l  consp ire a ga in s t an adequate 
t e s t in g  o f  the models. B a s ic a l ly  we fin d  that they a re  o v e r -p red ic t in g .
I f  the models c o r r e c t ly  captured the determ inants o f  recru itm en t in  the 
period  up to  1971, then th e re  has been a s ig n if ic a n t  change in behaviour 
o f  firm s , th e ir  recru itm en t dropping in  1972 by more than one would 
expect on the bas is  o f  p rev iou s  re cess ion s . Put another way, i f  the 
models w h ils t adequately e x p la in in g  pre-1972 behaviour, om itted some 
aspect which subsequently comes to  the fo r e ,  then i t  may be p o ss ib le  
to  see where th is  occurred and c o r r e c t  the models. O bviously our t r e a t ­
ment o f  expecta tions o f firm s  is  ve ry  crude but there i s  a lso  much concern 
about the data question . However, we now have a working model which can
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be used as a bench“,ark f o r  te n ta t iv e  p red ic t io n s  and fu r th e r  development. 
I t  should perhaps be s tre s s e d  that models o f  investment in  p h ys ica l 
c a p ita l have a lso  been o v e r -p r e d ic t in g  in  recen t yea rs . These have 
been used fo r  some time b y  n a tion a l fo re c a s t in g  teams. In e f f e c t  th is  
study has attempted to  la y  a foundation on which to  base fo re ca s ts  o f  
investment in  human c a p i t a l  through the recru itm ent o f  app ren tices . As 
w ith models o f  p h ys ica l investm ent one expects these models o f  recru itm ent 
to  go through a con tin u a l process o f  improvement.
Chapter 7 presents no em p ir ica l fin d in gs  but in  the l i g h t  o f  e a r l i e r  
chapters assesses the methodology o f  c o s t -b e n e f it  an a lys is  as app lied  
in  recen t B r it is h  eva lu a tion s  o f  t ra in in g . I t s  conclusions lend fu rth e r  
support to  the id ea  o f  m ode llin g  s k i l le d  labour markets and th e ir  lin ks  
w ith o th er markets through supply flow s . At present the a p p lic a t io n  o f  
the Markov chain model t o  the problems o f  s im u la tin g  the work experience 
o f  a c o n tro l group is  thought to  be p rem atu re .^^  The in te g ra t io n  o f  
the flow  model concept as part o f  the c o s t-b e n e fit  m ethodology, in  p lace  
o f  the f a i r l y  a rb itra ry  s e le c t io n  o f  parameter adjustments to  take account 
o f  displacem ent and replacem ent e f f e c t s ,  would in vo lve  changes t o  the 
Engineering Craftsmen M a tr ix  re q u ir in g  a d d it io n a l data. However as a 
research o b je c t iv e  th is  would begin  to  b r in g  to g e th e r  the m odellin g  o f  
the flow  system 's r e a c t io n  to  changes in i t ia t e d  by manpower agencies 
and the eva lu a tion  o f  th e  costs and b e n e fits  o f  t ra in in g  p o l ic y .  This 
has re levance fo r  the way in  which other manpower p o l ic ie s  ( e . g .  the 
use o f  employment s u b s id ie s ) a lso  a f fe c t in g  labour market stocks and 
flows should be assessed .
Since the main reason  usually g iven  fo r  a c t iv e  manpower p o l ic ie s  
is  to  avo id  supply b o tt len eck s  to  growth i t  is  unfortunate th a t cos t- 
b e n e fit  an a lys is  has ten ded , in  p ra c t ic e ,  to  regard  complementarity and 1
(1 )  See sec tion  9.4 below
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macroeconomic e f f e c t s  as beyond the scope o f  e s tim a tion . A s u p e r f ic ia l ly  
a t t r a c t iv e  model f o r  use in  s tu d y in g  the p o te n t ia l  importance o f  such 
e f f e c t s  is  based on inpu t-ou tpu t a n a ly s is . The employment e f f e c t s  m atrix  
estim ated  in  Chapter 8 would, su b je c t to  s tron g  assumptions, p rovide 
rough es tim ates  o f  the employment linkages by which output changes in  
one industry  genera te  output and hence employment changes in  o th er 
in d u s tr ie s . Accord ing to  th is  crude model, the exten t to  which employ­
ment e f f e c t s  f a l l  ou ts ide the en g in ee r in g  s e c to r  d ec lin es  very much 
when the aggrega te  linkages are rep la ced  by those fo r  s k i l le d  craftsm en. 
However th e re  remain s iz e a b le  s k i l l e d  manpower linkages between engineer­
in g in d u s tr ie s . For 9 o f  the 20 input-ou tput in d u str ies  at le a s t  20 
per cent o f  the s k i l l  e f f e c t  f a l l i n g  w ith in  th e  s e c to r  impinges upon 
in d u str ies  o th e r  than the one in i t i a t in g  the change. Given the assump­
tio n  o f  f ix e d  te c h n ic a l c o e f f i c i e n t s  (in c lu d in g  stock -h o ld in g  r a t io s )  
and complementary imports such a model p rov ides  on ly a benchmark fo r  
a procedure which would in v o lv e  s c ru t in is in g  the v a l id i t y  o f  each o f  
the main f ix e d  c o e f f ic ie n t s .  In  th e  case o f  en g in eer in g  the short-run 
output e l a s t i c i t i e s  are c le a r ly  not a l l  un ity  (s e e  Chapter 3) and the 
employment e f f e c t s  i n i t i a l l y  es tim ated  would need to  be m od ified  con­
s id e ra b ly . By the same token th e  procedure im p lied  by the th e o r e t ic a l 
treatment o f  macroeconomic e f f e c t s ,  r e la x in g  im port com plem entarity, 
is  a ls o  seen on ly  as an i n i t i a l  s tep  in  the rough an a lys is  o f  these 
p o te n t ia l  economic b e n e fits  t o  t r a in in g .  However, i t  remains to  be 
seen how fe a s ib le  the approach o u tlin ed  in  Chapter 8 turns out to  be 
in p ra c t ic e  and how much r e a l  in s ig h t  is  ob ta ined  in to  the s ig n ific a n ce  
o f  com plem entarity and macroeconomic e f f e c t s .  At present we are fa r  
from having a means o f  e s tim a tin g  'c r o s s - e la s t i c i t i e s '  between supply 
and demand f o r  en g in eer in g  cra ftsm en  in  d i f fe r e n t  in d u s tr ie s .
A
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9*2 A Summary o f  the Ev o lv ing Kodel
Obviously we do not have a complete model o f  the labour market 
fo r  engineering craftsm en. However s e ve ra l components o f  market behaviour 
have been m odelled d ir e c t ly  or in d ir e c t ly  in  the course o f the previous 
chapters and i t  i s  worthwhile brin g ing them toge th er to  make the shape 
o f the evo lv in g  o v e r a l l  model e x p l ic i t .
The form al summary g iven  below includes a se t o f behavioural 
re la t io n sh ip s  and a s e t o f  accounting id e n t i t ie s  and con s tra in ts . A 
l i s t  o f  exogenous va r ia b le s  completes the system but not in  the sense 
o f p rov id in g  an equ ilibrium  path as a r e s u lt  o f  so lv in g  the model. The 
essence o f  the model is  that d is e q u il ib r ia  a r is e  in  both the sub-markets 
fo r  craftsmen and appren tice r e c ru its ,  e s p e c ia l ly  in the former case.
The outcome is  determ ined by the so lu tion  to  the bottleneck  problem 
discussed in  Chapter 8 in  con junction  w ith  the demand and supply fu n c tion s . 
The statement o f  the model is  h igh ly  schematic and is  l e f t  in  terms o f  
i t s  s tru c tu ra l equations w ithou t, in  the main, g iv in g  the fu n ction a l 
forms by which the dependent and independent v a r ia b le s  are r e la te d .
For c la r i t y  o f  p resen ta tion  some s im p li f ic a t io n s  are made in  the 
sub-models d iscussed in  the re le va n t chap ters. A d isaggrega te  model is  
g iven  in  which d i f f e r e n t  occupations and in d u s tr ie s  are ind ica ted  by 
subscrip ts i  and j  r e s p e c t iv e ly .  Where n o ta tion  d i f f e r s  from that 
g iven  in  the chapters because o f  the d isa gg rega tion  th is  is  exp la ined. 
Behavioural  equations
... (1)
i  = 1 
j  = 1
” J hk a l l  i j  except c j
SQCt t o t a l  number o f  peop le in  the labour fo r c e  w ith
c r a f t  s k i l l s
number o f  q u a l i f ie d  craftsmen w i l l in g  to  supply 
labour in  occupation i  in  indu stry  j
p resen t va lu e o f  expected earn ings o f  those in  
employment in  ( i ,  j )
com posite p ro b a b il ity  o f  underemployment and 
unemployment a ssoc ia ted  w ith ( i ,  j )  as perce ived  
a t time t
demand fo r  peop le working in  occupation h by 
indu stry  k
( c )  In t e r - r e la t e d  demand stru ctu re  (m atrix  n o ta t io n ):  
( i )  A l l  im ports complementary
( i i )  C om petitive  imports and balance o f  trad e  incorporated
( i i i )  Value added -  gross output r e la t io n
(b )  Demand fo r  craftsm en by industry j  (D ^ . ) :  
( i )  D esired employment
. . .  ( 2)
( i i )  Short-run demand fu n ction
. . .  (3 )
te ch n ica l p rogress  adjustment 
s e rv ic e s  requirem ent per un it
t o  s k i l le d  labour 
o f  value added Yt
q = ( I  - A )_1f ... (*+)
q = ( I - A  + Cj^ h  ^ + x - a.^  - c ^ ii x - i  h? e)J  . . .  (s )
Y vq .. ( 6)
( i v )  Demand f o r  labour
--- (7)
S o lu tion  v ia  (2 )  and (3 )  
using (6 )  w ith (4 )  or (5 )
Simple f ix e d  c o e f f ic ie n t s  
More complex case
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g d iagon a l m atrix o f  s k i l le d  labour input per un it
o f gross output c o e f f i c i e n t s
v d iagon a l m atrix o f  va lu e  added to  gross  output ra t io s
D v e c to r  o f  demands f o r  craftsm en by industry  D .c c l
A l l  o th e r v a r ia b le s  and param eters are as g iv en  in equation 8 .3 . 
The tim e su perscrip t has been dropped fo r  convenience.
(d ) Supply o f  appren tice  r e c r u it s  to  industry j  (S  . ) :a]
S*. = S . a ] a ] ^ SLTt  i [E J j i j . J  » L PJUi ' j ' l  ’  [ DJh 'k ' l  ; [ Ei j 3 ’ f PUi j i  » ^ Dh k i)
( 8 )
i '  = 1, 
j '  = 1, ••
I  h 'k ' a l l  i ’ j '  p a j .  l. '  } ' n ]  hk a l l  i j  t c j  J J J ] = 1, . . .  ml
EJ, PJU and DJ are analogous to  E, PU and D but correspond 
to  ju v e n i le  employment o p p o rtu n it ie s . This n o ta tion  s p l i t s  
the two aspects  o f  the earn ings stream represen ted  by a s in g le  
v a r ia b le  (E ) in  equation 4.*+. The presence o f  E and PU 
captures expecta tions about th e  adu lt s ec tion  o f  the earnings 
and employment time p r o f i l e .  Career p r o f i le s  in  fa c t  l im it  
the r e le v a n t  combination o f  i j  w ith  i ' j ' b u t  th is  is  not shown 
above .
( e )  Demand fo r  appren tice  r e c r u it s  by industry j  (DJa ..) 
( i )  D esired demand
( i i )  Short-run demand fu n c tion
1-0
. . .  (9 )
. . .  ( 10)
Accounting id e n t i t ie s  and co n s tra in ts
( f )  Wage and hours functions
E?.i ]
t+T
l
T —t
Wj_. H ? ./ ( l  + r )Ti), 
13
T-t
13
( 11 )
HD. . 
13
H. . 
13
HD • = H . . D. . 
13 13
. . .  ( 12)
demand fo r  hours o f  adu lt labour in  ( i j )  g iven  
short-run  demand D „
hours worked in  ( i j )  “  assumed to  be exogenous 
to  the determ ination  o f  d es ired  employment D. . in 
the s im p lif ie d  case above (s e e  Chapter 5)
S im ila r  fu n ction s  apply to  EJ and HDJ.
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(g ) Aggregate manpower account
SQCt
. . .  (13 )
L
T
length o f working l i f e
proportion o f those recruited as apprentices
at time x who are s t i l l  able to  work as craftsmen 
at time t
The p ro files  pT summarise the results o f fa ilu re to complete 
tra in ing, depreciation o f s k i l l ,  and death in one set o f 
parameters which may themselves be functions of economic 
conditions. Adult training and migration are ignored. Note 
that a l l  apprentices with more than one year's experience 
are aggregated with craftsmen (hence the summation up to t - 1 ; 
see Chapter 5 fo r the treatment o f demand in this respect).
Observed employment of apprentice recru its (LA) and craftsmei 
must sa tis fy  the follow ing inequalities at least (plus non­
n ega tiv it ies ):
These y ie ld  a further identity
LC.. is  the employment o f craftsmen in occupation i  and
industry j . Where the f i r s t  subscript is omitted as in the 
above inequalities only craftsmen employed in cra ft jobs in 
industry j are included.
based on past experience rather than current unemployment r e la t iv it ie s
I  LA1" S I  SI  i  SLTt
j j 3
y LC11 i  l sc1 . S SQC1. . . ci
3 3 3
LA1 « S1 . , DJ1 . a l l  j . '  a] ’  an• v  u ]
LC1 S SC1 . , D1 . a l l  j. . > • V 
1 C ]  C ]
Exogenous variables
TP1 , U1 ; PU and PJU (both preferably
as in Chapter 4 ); f  or x and h2; D1 .^ and DJ1  ^ for a l l  j and i* c ,  a.
9 . 1 2
Adjustment and other parameters shown in equations (4 ) to (6 ) 
and implied by the unspecified functions are also exogenous. Of the 
sections o f the model given above no empirical analysis has yet been 
attempted fo r equations (1 ) and (13 ).
The data problems associated with craftsmen supply and mobility
were described in Chapter 2. The Engineering Craftsmen Matrix records
actual flows rather than the potentia l flows which are the theoretica l
counterpart o f labour supply. ECM also fa i ls  to retain information about
those qu a lified  as engineering craftsmen who are working in other
occupations. Thus ECM records LA. and LC. but not necessarily S . and
3 3 a3
SC . and certainly not SQC. Equations (1 ) and (13) have been specified  
c]
so as to  emphasise the importance o f the to ta l population o f qu a lified  
craftsmen to the supply management problem. Ideally ECM should be 
extended to  record the distribution o f sk illed  men amongst a l l  occupations 
but the available data prevents th is . I f  this were possib le, the 
aggregation o f selected states o f ECV (row or column to ta ls  o f ECM) 
would y ie ld  SQC and the matrix entries linking the relevant elements 
o f ECV ( t )  to ECV (t+1 ) would show the composition o f flows giving r ise  
to the sh ift  from SQC* to SQCt+1. ECM would also show as i t  does now 
the composition o f flows g iving rise  to changes in the observed employ­
ment o f craftsmen in engineering cra ft jobs, from LC1" to LCt+1 (using 
the notation o f Chapters 4 to 6 rather than the ECM notation o f Chapter 
2). Were demand and supply functions fo r each employment state o f 
ECV spec ified  above, a fourth set o f accounting iden tities  based on 
ECM and ECV would replace the single unemployment equality in (h ).
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9.3 Further Research
The most constructive ligh t in which to consider future research 
is  that of the work o f the manpower agency most concerned with the sk illed  
engineering labour market, the Engineering Industry Training Board. Taking 
a broader view o f the research a c t iv ity  and the EXTB's r o le , one particular 
issue comes to the fore : our conception o f the supply problem. The 
leg is la tion  on training boards operates through the Boards' relations 
with firms of their industries. The whole apparatus tends to emphasise 
the situation of the firm as the prime context in which training matters 
should be discussed. Only recently in circumstances o f extremely high 
unemployment has the position of the individual in relation  to training 
r iva lled  that of the firm , mainly in connection with the expansion of 
Government Training Centres, job creation and emergency training schemes 
operated by the Manpower Services Commission. This is not the place to 
enter into a discussion o f the in stitu tiona l and financial arrangements 
most suited to deal with the training o f manpower in Britain. What can 
be said however is  that the present arrangements focus attention too much 
on the features o f decision-making by firms on employment and training 
matters rather than by the suppliers o f labour. To a great extent this 
research has followed th is emphasis because, in the case of engineering 
craftsmen, i t  is the decisions of firms which so dominate changes in 
future supply. Nonetheless as we have seen in previous chapters, there 
is much more involved than simply fix in g  the le v e l o f apprentice recruitment.
The Engineering Industry Training Board is essentia lly concerned 
with 'supply management'. Its  actions in it ia te  changes to the numbers 
being trained and the quality o f their training. I t  may be f e l t  that 
the Board has also promoted the e f f ic ie n t  use of manpower within the 
firm partly through generally pressing for manpower planning but 
sp ec ifica lly  through the impact of better training upon the individual's
job e ffic ien cy  and the minimisation o f distortions to the preferred 
occupational structure caused by shortages o f sk ills . Manpower agencies 
in Britain have not involved themselves in the debate about a lternative 
technologies or in challenging the demands fo r labour as they are expressed 
by firms on the grounds that firms are fa ilin g  to develop or choose 
technologies which employ the s k il ls  and aptitudes which are available.
So without wishing to suggest that Board s ta ff  are unconcerned about 
these broader issues, i t  is clear that the very considerable practical 
problems associated with supply management dominate their strategy.
The term 'supply management' has been used to indicate the manipu­
lation o f the various instruments availab le to training boards in order 
to produce outcomes in the labour market which would otherwise not occur. 
The prime example is  the boosting o f counter-cyclical training to avoid 
the a l l  too fam iliar s k i l l  shortages when the economy moves out o f reces­
sion. Manpower agencies intending to act in this way require the following 
information:
( i )  forecasts o f  demand,
( i i )  forecasts o f supply assuming the agency Joes not
in terfere  (o r does not in terfere  more than 'u su a l'),
( i i i )  forecasts o f how the labour market w ill  respond to 
a lternative agency proposals,
( i v )  estimates o f the re la tiv e  values o f acting so as to 
ameliorate one anticipated shortage rather than 
another or as opposed to other forms o f public expend­
iture ( fo r  example, incentives fo r  investment in 
physical cap ita l).
This thesis has concentrated upon the problems o f developing models 
which w ill  help with the f i r s t  three items but the work on both demand 
and supply has very strong implications fo r the va lid ity  o f certain methods
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o f evaluating alternative training investment decisions in ( i v ) ,  as 
we saw in Chapter 7.
In order to forecast changes in supply we need to establish how 
supply is  presently distributed among a c t iv it ie s  (including unemployment), 
how lik e ly  suppliers o f labour are to change their a c tiv it ie s  during 
the forecast period and how the le v e l and distribution of additional 
labour supply expected from those lik e ly  to enter the labour market during 
the period w il l  vary. Clearly estimates o f demand and supply need to 
be broken down into d iffe ren t occupations and, ideally , according to 
geographical location. However, the development o f flow models even 
at this le v e l o f de ta il does not lead to a straightforward 'input' to 
the planning process. Many other considerations arise to undermine the 
confidence we would have in the meaning to be attached to a statement 
such as 'our supply model(s) indicate that there w ill  be shortages o f 
so many sk illed  men in mechanical engineering trades in the period 
1978-80'. In order to react rationa lly  to this statement a manpower 
agency needs to  know what factors are contributing to the expected 
shortage and what methods of avoiding the shortage are available. This 
requires a more intimate knowledge o f the particular labour market in 
question and its  institutions than is implied by the operation o f a 
set o f national manpower flow models even dealing with d ifferen t occupa­
tions and regions as well as industries.
In our underlying approach to engineering labour supply we dis­
tinguish between the fo llow ing.
( i )  The situation facing the individual in the process o f
making an in it ia l  choice of occupation involving (a ) no 
further training or (b ) further training.
( i i )  The situation facing someone who has already acquired 
work experience and is  (a ) contemplating a change o f
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occupation which w ill  involve some training or (b ) 
considering alternative jobs involving no sign ificant 
retraining either because the individual would remain 
in the same occupation and would require only a certain 
amount o f induction training, or because although 
changing occupation he or she would need only a sub-set 
o f previously acquired sk ills .
( i i i )  Involuntary search fo r work leading to  ( i i ) ,  caused 
(mainly) by redundancy.
The potential responses of workpeople to these three basic situations 
determine the size arid composition (age, sex, education, tra in ing, work 
experience) o f labour supply. Depending on the length o f time i t  takes 
for the individual to cope with these decision situations and the sub­
sequent time needed fo r  training or education (through firms, GTCs and 
educational establishments) we may define supply at appropriate points 
along the short-run to long-run continuum. In addition, variations 
in the characteristics o f occupations, especia lly  (a ) pay and other 
conditions o f employment, (b ) structure o f work tasks and (c ) envisaged 
security, w i ll  cause sh ifts in supply previously defined with respect 
to a particular set of these characteristics.
F inally, from time to time demographic and economic changes w ill  
a lte r the numbers o f people primarily facing one o f the three situations 
lis ted  above. For example, an increase in the cohort o f school leaving 
age w ill  raise the numbers under ( i )  and a f a l l  in the demand fo r  labour 
outside engineering w ill  raise the numbers under ( i i )  and ( i i i )  looking 
towards opportunities within engineering.
Thus, in the research on engineering craftsmen we have covered 
( i )  from the point o f view of both the supply o f  recruits and the 
supply o f training ( i . e .  demand for rec ru its ), concluding that changes
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in the la tter have in the main determined the future supply o f newly 
qualified sk illed  labour. We have covered ( i i )  only by piecing together 
several sources of partia l information some of which rela tes to the 
last period o f high labour demand ending in 1966. There seems to be 
a strong case that the supply o f training ( i . e .  the a b ility  of training 
systems to cope with upgrading) is  the major lim itation  on raising supply 
through a ttracting  people in situation ( i i a )  but there is  the question 
of overlapping payment systems within the same plant which may discourage 
workers from accepting training fo r  upgrading. The individual may also 
look outside engineering. As regards ( i ib )  the firmest evidence applies 
to those leaving sk illed  fo r better paid semi-skilled work especially 
in motor veh ic le  plants but again the loss o f people moving to sk illed  
(or switching to sem i-skilled) occupations in other industries is  lik e ly  
to be s ign ifican t.
Future research on the supply side should therefore aim to examine 
in more d e ta il the circumstances o f the main groups potentia lly  in a 
position to supply labour. This study has focussed on the supply o f 
sk illed craftsmen but the scheme applies in principle to a l l  groups.
Recent Board surveys have concentrated upon the extent o f mobility 
rather than i t s  cause and upon enquiring about those who are in sk illed  
jobs, technician jobs etc. rather than about where those with engineering 
cra ft and technician sk ills  are employed, and why. The matter o f the 
potential response of labour supply to changes in pay and other conditions 
of employment places much more stress on survey design and organisation.
A knowledge o f  these responses is  however just as important as firm s' 
views of a lternative  training proposals and their habits o f manpower 
decision-making.
On the question of an annual mobility survey, raised in Chapter 2, 
this would allow  the Board to monitor what is  happening to the major
________________________________________________
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flows o f manpower within the engineering labour market and between the 
sector and the rest o f the economy. Since training policy impinges 
d irectly  upon these flows we would press fo r an infoimation system 
which is  adequate enough to monitor the flow system. I t  is  a matter 
o f significance beyond mere research interest that such a regular 
survey should include information about individual pay, working hours 
etc. The understanding of job decision-making by workpeople acquired 
from both the more detailed studies and the lim ited regular mobility 
surveys would more than repay the e f fo r t  involved. Future research 
would then concentrate upon moving through ECM (to  which the categories 
o f  the mobility surveys should be closely  related) selecting flows fo r  
analysis according to th e ir  importance for the craftsmen labour market.
As data accumulates more sophisticated models than those described fo r 
apprentice recruitment can be entertained. This applies particularly 
to the analysis o f the market in simultaneous terms or at least to the 
estimation o f wage structure equations fo r which the lag in response 
o f wages to market imbalances is  shorter than the forecasting horizon 
envisaged in this work: at most four to fiv e  years.
9.4 General Points on Modelling a Labour Market
The importance o f establishing which are the main stocks and flows 
o f manpower led to the use o f a set o f  aggregate manpower accounts. The 
inadequacy o f using rules of thumb which focus too much on one particular 
flow , typ ica lly  the inflow o f new recru its to training programmes re la tive  
to the stock o f trained people, was illustrated  by the case of engineering 
craftsmen. Manpower accounts which identify  the major elements o f 
resource movement also provide a framework fo r the co llection  and present­
ation o f manpower s ta tis tic s .
The fact that not a l l  people'who are qualified to work in certain 
occupations despite the fact there is  an excess demand fo r their sk ills
suggests that we should distinguish firm ly between the sk ills  embodied 
in the population and their deployment among occupations. This needs 
to  be recognised as an extension o f the manpower accounting system so 
that we are able to pick up the continuous misallocation of sk illed  
manpower and begin to question why i t  is  happening.
The manpower account should be regarded as a basic research too l 
to be used in the analysis o f labour supply. In a similar but not 
exactly analogous fashion, the input-output matrix embedded in a Social 
Accounting Matrix provides an important device by which we can begin 
to examine interrelationships between industries via intermediate demands. 
One could o f course invert sets o f  coeffic ien t matrices based on the 
manpower accounts and use them as a 'fix ed  coe ffic ien t' supply model. 
However i t  is  not fo r this mechanistic purpose that the proposal is 
made fo r  extensive use o f manpower accounts. With reference to the 
engineering craftsmen market i t  has been argued that a much more e ffe c tiv e  
information system would result from the specification of an accounting 
system within which to  organise the development o f manpower stock and 
flows s ta tis t ic s  and on which to  base model-building. Quite a number 
o f  s ta t is t ic a l series are produced by o f f ic ia l  bodies but the lack o f 
a systematic relationship between them leads to an unnecessary loss o f 
information and probably a waste o f  resources in the data co llection  
a c t iv ity . The categories id en tified  within the accounts also have 
implications fo r the form in which potential explanatory variables, 
such as earnings and hours o f work, should be collected so as to  match 
the s ta tis t ic s  on manpower resources.
At a more aggregate le v e l the case above applies with even greater 
force. The inconsistencies between population census data and Department 
o f Employment data on the labour force are w ell known and the gaps le f t  
between o f f ic ia l  education and employment s ta tis tics  have already been
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pointed out in Chapter 4. The Population Accounting Matrix presented 
in Chapter 2 and described in more deta il in Lindley (1976c) has been 
developed with the aim o f providing the necessary data framework within 
which s ta tis tics  on population, employment, education and training can 
be f it te d  together for the purpose o f studying labour supply. Its  use 
raises questions o f government strategy in the co llection  o f s ta tis t ic s ; 
fo r example, on the need for a regular national m obility survey and 
the role o f the population census and related samples in providing key 
information at, say, five  year in terva ls at a more detailed le v e l than 
otherwise possible with sample surveys. The part to  be played by 
longtitudinal surveys in monitoring certain sectors o f  the accounting 
system is a further important issue.
The evidence presented on the inflow o f apprentices to engineering 
indicates that there is scope fo r  modelling individual flows but o f course 
i t  remains an empirical question whether or not sim ilar levels o f 
e x p l a n a t o r y  power can be achieved for flows o f young entrants into other 
occupations and industries and especia lly  fo r the m obility flows o f those 
already in the labour force. In the la tte r  case, however, i t  w i l l  be 
some time before satisfactory time series data is  availab le.
The d ifficu lty  o f estimating economically meaningful, general 
stochastic models o f population flow  systems is  w ell illu strated  by 
the application o f a Markov model to  the fa ir ly  sp ec ific  area o f industrial 
mobility. The discussion given in  Chapter 2 and Appendix 1 showed the 
interplay between 'accounting problems' such as the presence o f multiple 
movement and activ ity  and the choice o f stochastic representation o f 
the flows. In the case of engineering craftsmen i t  is  not possible 
to test such models but from the study of aggregate inter-industry 
mobility i t  is clear that much further work needs to be done before 
stochastic models o f parts o f the flow system can be slotted into
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pointed out in Chapter 4. The Population Accounting Matrix presented 
in Chapter 2 and described in more d e ta il in Lindley (1976c) has been 
developed with the aim o f providing the necessary data framework within 
which s ta tis tic s  on population, employment, education and train ing can 
be f it te d  together fo r  the purpose o f studying labour supply. Its use 
raises questions o f government strategy in the co llection  o f s ta t is t ic s ; 
fo r  example, on the need for a regular national mobility survey and 
the role o f the population census and related samples in providing key 
information a t, say, f iv e  year in tervals at a more detailed le v e l than 
otherwise possible with sample surveys. The part to be played by 
longtitudinal surveys in monitoring certain sectors o f the accounting 
system is a further important issue.
The evidence presented on the inflow o f apprentices to  engineering 
indicates that there is  scope fo r  modelling individual flows but o f course 
i t  remains an empirical question whether or not sim ilar leve ls  o f 
explanatory power can be achieved fo r flows o f young entrants into other 
occupations and industries and especia lly  fo r the mobility flows o f those 
already in the labour force. In the la t te r  case, however, i t  w i l l  be 
some time before satisfactory time series data is  available.
The d if f ic u lty  o f  estimating economically meaningful, general 
stochastic models o f population flow systems is  w ell illu s tra ted  by 
the application o f a Markov model to  the fa ir ly  sp ec ific  area o f industrial 
m obility . The discussion given in Chapter 2 and Appendix 1 showed the 
interplay between 'accounting problems' such as the presence o f multiple 
movement and a c tiv ity  and the choice o f  stochastic representation o f 
the flows. In the case o f engineering craftsmen i t  is not possible 
to  test such models but from the study o f aggregate inter-industry 
m obility i t  is  clear that much further work needs to be done before 
stochastic models o f parts o f the flow system can be s lo tted  into
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cost-benefit analysis procedures. This applies not simply because o f 
the lack o f data but also because o f the d ifficu lty  o f estimating 
behavioural relationships between parameters o f the stochastic model 
and standard economic variables. This problem is discussed in Lindley 
(1974). At the le v e l o f a sp ec ific  occupational-industrial labour market 
the se lec tive  treatment o f d iffe ren t flows is  lik e ly  to be the more 
usual approach.
Thus, the objections made to the sort o f cost benefit analysis 
procedure adopted by Ziderman do not stem simply from an aversion 
to accepting the equality between observed wages and socia l marginal 
products. They run to the heart o f the way in which these 'p rice ' para­
meters are connected by 'resource flow ' parameters used to evaluate the 
fu ll impact o f po licy , including ripple e ffects  produced by attempts 
to increase the flow o f manpower along one part of the flow system.
The model-building a c t iv ity  is  as much a prerequisite fo r cost benefit 
analysis as i t  is  fo r manpower forecasting. Indeed i t  provides for the 
only possible synthesis o f the two approaches, replacing the confrontatation
o f straw theories about how labour markets work with more direct 
attention to the market mechanism i t s e l f .  Of course there remains 
the question o f how labour markets should work - a matter o f great 
socia l and p o lit ic a l importance. This thesis has addressed i t s e l f  to 
the technical problems o f modelling one particular labour market. How 
much more d i f f ic u lt  i t  is  to anticipate the economic consequences o f 
major changes in the organisation of the labour market on a national scale. 
On the other hand the purpose o f constructing economic models is to 
reduce the need fo r po ten tia lly  wasteful social experimentation. The 
notion o f a 'model' o f the national labour market, comprising a set o f 
linked models o f  sub-markets, may sound too ambitious. But without a 
more c lea r ly  articu lated view o f the present system, i t  is impossible 
fo r those within the various government departments and agencies responsible
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fo r  controlling the economy to pjoduce coherent p o lic ie s , whether or 
not they involve large scale institu tiona l change as has taken place 
in the labour market over the last decade.
APPENDICES
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AX.  1
APPENDIX 1 INTER-INDUSTRY MOBILITY OF KALE EMPLOYEES 
IN GREAT BRITAIN 1959-68(1 )
A l .1 Introduction
With reference to the discussion o f manpower flow accounts and models in 
Chapter 2, the s ta t is t ic a l analysis presented in this appendix should be seen 
as a necessary part o f the work preparatory to the development o f models to 
forecast the flows o f manpower in the economy and the resulting industrial 
distribution o f labour.
In the fo llow ing section a demographic accounting framework is  established 
fo r  the manpower flows taking place within the labour force. In section A1.3 
the preferred structure o f the accounts is modified because o f the lim itations 
o f the data in order to give central place to the industrial mobility o f 
members o f the employee labour force and to the external flows linking this 
group with the rest o f the population. Section A l.1* presents a particular 
type o f manpower flow model which may be derived from the demographic accounts, 
namely, a Markov model o f inter-industry mobility. There are however some 
strong a p r io r i objections to the use o f such a model to represent the mobility 
process and these are also noted. In section A1.5, Markov transition matrices 
are estimated fo r  the period 1959-68, the e ffects  o f the missing flows data 
are investigated in relation to forecasting the industria l distribution o f 
labour and the significance o f variations in the estimated mobility matrices is 
tested over the period under study. Section A1.6 concludes the appendix.
A l.2 The General S ta tis t ica l Framework
In this section we b r ie fly  introduce a simple demographic accounting 
framework which specifies the links between the labour force, which is  the 
focus o f our attention, and the rest o f the population. In Table A l . l  a set 
o f basic demographic accounts is presented in matrix form. Adopting the 
notation as defined below the matrix, the body o f the matrix relates the stock 
tota ls  corresponding to the labour force and the rest o f the population at
(1) This appendix has been published in a rtic le  form, cited  as Lindley (1976a) 
in the references.
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A1.3
time t to those totals at time t  + 1 through the major flew components a ffecting 
the stocks during the period. Thus the s ize  o f the labour force at time t+1 
is determined (in  the accounting sense) by the stock at time t ,  deaths and 
emigration among members o f the labour fo rce, flows into the rest o f  the 
population and in reverse, and immigrants joining the labour force d irectly .
t+1 Lt ‘  [ dl ( t )  + el ( t ) ]  "  [ ni r ( t )  "  nr l (t )]  + i l ( t )
I f  we further disaggregate the c la ss ifica tion  to identify  separately the 
self-employed, employees in employment, the unemployed and those in non­
c iv ilia n  employment (HM forces and women's services), the matrix o f Table A1.2(a) is 
obtained. Finally i f  we wish to disaggregate the labour force and related flows 
according to the industry o f employment then, before expanding the table by 
replacing SE, EE and U by appropriate row and column vectors with elements 
corresponding to each industry, i t  is necessary to distinguish those members o f 
the unemployment pool who are c la ss ified  by industry (CU) from those who are not 
(UU) , as shown in Table A1.2(b).
The resulting matrix is  o f  sim ilar structure to that o f Table A1.2(a) in which 
a l l  elements in the SE, EE and CU rows and columns are either (lxH ) or (Hxl) 
vectors or, at their intersection, (HxH) Matrices where H is the number o f 
industries. The sta tis tics  available to match the stocks and flows iden tified  
in the accounts w ill  be discussed in the follow ing section. Some general problems 
o f the scope and defin ition o f aspects o f  labour market behaviour captured in the 
accounts need to be dealt with before doing so however.
(1 ) The distinction between domestic and national concepts in defining the 
population covered by the accounts c lea rly  requires us to identify migrants and 
v is ito rs  separately. This involves c lass ify in g  those leaving or entering the 
country according to whether they intend to  migrate or not.
(2 ) The time period adopted fo r the accounts w ill  depend partly on the 
pecu liarities o f currently available s ta t is t ic s , fo r  example, the most satisfactory 
estimates o f stocks o f manpower are those fo r  mid-June and the industrial flows 
data re la te  to the June to June annual period. The accounting period preferred 
also depends on the extent to which the demographic accounts are expected to 
correspond to the calendar year national economic accounts. Stone (1971, p.19) 
notes that by establishing demographic accounts across the calendar year this
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would provide a mid-year estimate o f the labour force. This raises our third 
point.
(3 ) Demographic accounts are normally discussed in terms o f flows o f 
individuals and not, in the case o f the labour force, in terms o f flows o f 
labour services. The valuations o f the la tte r  fo r a calendar year fo r each 
industry correspond to the value added component attributed to labour in the 
economic accounts. A more direct correspondence to the economic accounts 
would be possible i f  the accounting periods coincided and i f  sub-period point 
observations o f  stocks were a va ilab le .'
(4 ) The notion which now arises is  the poss ib ility  o f  valuing a flow o f an 
individual from one a c t iv ity  to another in terms o f the hours being transferred.
This obviously raises the question o f how to deal with fu ll-tim e , part-time and
(2 ) . . . .spare-time employment and more generally the problem o f multiple a c t iv it ie s
and changes in the mix o f  a c t iv it ie s  in which an individual participates. At
th is stage i t  is  in feasib le fo r flows to be valuedin hours and fo r  accounts to be
defined in terms o f the most common multiple a c tiv ity  combinations.
(5 ) We should distinguish between multiple a c t iv ity  and multiple movement
during the accounting period. Since we shall adopt an annual accounting
period, multiple a c t iv ity  may reasonably describe employment each week in
more than one job. I f  the combination o f jobs held were changed in the course
o f  the period th is would constitute a change o f (m ultip le) a c t iv ity  in the more
complex accounts referred to in point (4 ).  In accounts which c lass ify  the
individual by principal employment only a change o f a c t iv ity  would only be
recorded i f  the principal job were changed. Multiple movement arises when the
individual changes a c t iv ity  (o r  combination o f a c t iv it ie s  defined in multiple
a c t iv ity  accounts) more than once during the sample period. Only the f i r s t
(3 )and last a c t iv ity  o f the period are recorded by the stock-flow accounts. 23
(2 ) Stone (1971, p.58).
( 3 ) The combination o f highly seasonal demands fo r labour (and hence multiple 
movement) and multiple a c t iv it ie s  makes fo r  particular d if f icu lty  in 
avoiding undue sim plification  in constructing accounts fo r developing 
countries.
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(6 ) The defin ition  o f productive a c t iv ity  raises the fam iliar problems 
encountered in national economic accounting. Such a c tiv ity  is  defined as involving 
the production o f goods and services fo r  the market. Productive activ ity  does
not normally include additional v a l u e  a d d e d  within the household but is extended 
to include well-defined and economically measurable a c t iv it ie s  o f government 
and other institutions not market-orientated. Those engaged in a ctiv it ies  
which span the 'production boundary' create certain problems since some are 
examples o f  multiple movement within the accounting period between the basic 
sectors o f  the demographic accounts rather than multiple a c t iv ity , fo r example, 
students in fu ll-tim e education working during vacations.
(7 ) The usecfa c lass ifica tion  according to employment status in the tabulation 
o f population and labour force s ta tis t ic s  usually involves allocating the 
individual to one o f  the follow ing groups:(a) employers and self-employed,
(b ) employees in employment, (c )  unpaid family workers, (d ) the unemployed,
(e )  the economically inactive ( i . e .  the disabled, sick, permanently retired 
and the remainder o f  the population not elsewhere c la ss ified ). Labour sta tis tics  
published by the U.K. Department o f  Employment on the basis o f the annual counts 
o f  national insurance cards simply disregard (c )  and c lass ify  the unemployed 
according to the criter ion  o f reg istration  at labour exchanges; a l l  those not 
registered are deemed not to be members o f the labour force and hence are c lass ified  
under ( e )  along with unpaid family workers. Part-time workers and those 
temporarily absent from their jobs through sickness, industrial stoppage, 
short-time arrangements etc. are considered to be 'in  employment'.
A l .3 S tatistics  Available fo r the Hale Population o f Great Britain
A l.3 .1  The Main Sources o f Data
Annual estimates o f  the stocks o f  manpower iden tified  in  Table A1.2(a) 
are published regularly fo r the armed forces (HMF), employees in employment 
(EE) and the c la ss ified  (CU) and unclassified (UU) unemployed. Estimates o f  the 
self-employed (SE) are obtained only from the population census o f 1961 and 
sample census o f 1966 during the 1959-68 period. Annual estimates o f the rest 
o f  the population (R) and o f the flows o f births (b ) and deaths (d ) are also 
available by reference to the relevant reports o f  the G.R.O. To complete the 
items iden tified  in the 'T ota l' row and column, we require estimates o f  aggregate 
immigration ( i )  and emigration (e )  both o f which are available from 1964 onwards 
from the International Passenger Survey but correspond to the United Kingdom 
not to Great Britain.
Moving into the body o f the matrix we now take the 'ROW' row and column.
Flows between the 'res t o f world' and the labour force can be separated from the 
aggregate population flows ( i  and e ) on the basis o f the occupational c la ss ifica tio  
o f  the migrants interviewed in the International Passenger Survey. For example 
in 1968 this c lass ifica tion  distinguishes members o f the armed forces, professional 
and managerial workers, manual and c le r ic a l workers, students, no occupation and 
occupation 'not known', and children under 15 years. The c la ss ifica tion  refers to 
previous occupation rather than intended occupation and does not identify  
employees and the self-employed separately. No industrial c la ss ifica tion  is 
attempted and so i t  is not possible to disaggregate i^ and e1 by industry. 
Although deaths are disaggregated by age, they are not c la ss ified  according to 
whether the person was a member o f the labour force when death occurred. 4
(4 ) The numbers of. commonwealth citizens holding Ministry o f  Labour vouchers 
are given in Commonwealth Immigrants Act 1962, Control o f  Immigration 
S ta tis tics , 1962-3, and subsequent issues. Those holding 'A ' vouchers 
which specify a particular job are disaggregated by industry groups for 
1968, but these account fo r 2889 o f the 8120 voucher holders in to ta l.
The to ta l number o f  male immigrant workers (including foreigners) fo r 
that year was 63.3 thousand ( S ta tis tica l Review o f England t Wales 1968,
Part I I .  Table 52. General Registrar's O ffice (1970)).
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Referring to the *ROP' row and column, the elements not yet covered are the
flows between the rest o f  the population and the labour force (n, and n ).l r  r l
Aggregate information on these gross flows is  not published. In more detailed 
accounts we would certa in ly sp lit  the rest o f  the population or non-labour force 
group into those a c t iv it ie s  included under fu ll-tim e education and the remainder.^ ^  
The main component o f the flows between the labour force and the education system 
is  the entry o f  young people under 18 into the labour force. The published 
s ta tis t ic s  capturing this group are disaggregated by industry. Of the remaining 
components only the f i r s t  employment o f  university graduates is  covered by regular 
s ta tis t ic s  (beginning in 1962); these are also disaggregated by industry. The 
most important omission in the s ta tis tic s  o f  flows between the labour force and 
the education system is  the lack o f information about the destinations o f students 
leaving the further education sector. Furthermore the s ta tis t ic s  o f university 
graduates and young entrants re fer to the industry o f  in it ia l  employment only, 
not that o f the individual at the end o f the period in which he enters the 
labour f o r c e . A n  indication o f our ignorance o f the in i t ia l  employment o f 
those not entering employment d irectly  from secondary school is  that o f the 
312.1 thousand boys leaving school in England and Wales during the academic 
session 1960-61, i t  can be shown (L ind ley, 1976a) that ten per cent are not 
covered by s ta tis t ic s  o f  f i r s t  employment. By 1967-68 th is proportion had risen 
to approximately fifte en  per cent. The minor flows from the labour force to the 
education system (part o f  n^p) are not documented. 56
(5 ) A more sophisticated conception o f  the whole accounting system has been
si Rested  by Stone (1971, pp 20-21). This introduces the notions o f 'a c tive ' 
and 'passive' l i f e  sequences. 'While flowing through th e ir  "active" 
sequence, individuals also flow through a "passive" sequence, in the sense 
o f a succession o f socio-economic groupings to which they belong at 
d iffe ren t times o f their l i f e ;  . . . . '  The 'a c tiv e ' sequences re fle c t  the 
fact that people progress through periods o f learning, earning and retirement. 
The de ta il given in this appendix relates only to earning a c tiv it ie s  o f the 
active sequence and the other two types o f a c t iv ity  are combined under the 
rudimentary c la ss ifica tion , 'ROP'.
(6 ) The s ta tis tic s  fo r  graduates re fe r  to their f i r s t  destination between the 
point o f  graduation and 31st December thereafter, those fo r  young entrants 
record the issue o f national insurance cards by Youth Employment Service 
careers o ffic e rs . For deta ils  o f the lim itations o f coverage see, for 
example, University Grants Committee (1969) and Department o f Employment 
(1972b).
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Whilst the s ta tis tic s  on flows from the education system to industry are 
by no means complete, the major deficiency l ie s  in the flows between the
labour force and the inactive population. Time series o f industrial retirement 
rates, fo r example, (part o f ) are not availab le, notwithstanding some
cross-sectional evidence o f the incidence o f retirement (Ministry o f Pensions,
1954) and the age distributions o f employees by industry published annually
(see the Department o f  Employment, 1970b). In the addendum we describe the
estimation o f retirements by industry from the employee age distributions and
these estimates are used in Section A1.5. S tatistics  ox temporary
retirement from the labour force due to ill-h e a lth , pregnancy etc. are not
cb llected ; th is w ill  be particu larly  important in the case o f  married women.
The same is true o f the corresponding flows into the labour force. Note that we
are only concerned with male members o f the population in this appendix.
F inally we come to flows within the labour force i t s e l f ,  involving changes
o f status and industry. The s ta t is t ic s  o f flows between industries on a regular
annual period basis re la te  only to employees (EE and CU.) and there are no
(7 )
compatible s ta tis t ic s  on changes o f employment status.
The s ta tis t ic s  o f  inter-industry mobility derive from a sample o f 
National Insurance Cards taken annually by the Department o f  Health and Social 
Security (see Department o f  Employment, 1970a). Those unemployed fo r over a 
year when exchanging cards lose th eir industrial c lass ifica tion . The unclassified 
group o f  unemployed people a lso includes new entrants who have registered as 
unemployed. The inter-industry flows data take no account o f  whether the employee 
is actually employed or not. We are faced s tr ic t ly  with flows between 
industries o f  attribution . This enables someone unemployed at both ends o f the 
* insurance year1 to be counted as a flow providing that in each year preceding the 
moment o f c la ss ifica tion , he spent at least one week o f insured employment in 
d iffe ren t industries. The s ta t is t ic s  simply measure flows between industries and 
do not provide estimates o f those employed in the same industry at the beginning 7
( 7) See however the recently published s ta tis tics  o f monthly flows on and o f f
the unemployment reg is te r  (Department o f Employment, 1973a) and the fragments 
o f information availab le on movements between self-employed and employee 
status (L indley, 1976a).
*0
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Al.3 .2  A Simplified C lassification
Since we wish to establish the numerical significance o f the unknown flows 
in relation  to the major stocks and flow s,let us adopt a c lass ifica tion  which 
suits the data currently availab le in the deta il required to match the 
iden tifica tion  o f industries o f employment in the labour force sector o f the 
accounts. This data comprises:
( i l  the employment stocks(HMF, SE, EE, CU and UU).
( i i )  flows o f employees (EE + CU) between SIC orders.
( i i i )  young people under 18 entering the labour force as employees
in employment by SIC order.
( i v )  estimated retirements o f employees (EE + CU) from each order.
The corresponding accounting matrix is given as Table A1.2(b). The matrix 
n (t )  denotes the flows o f male employees between industries and is  covered by the 
industrial flows s ta tis tics  except fo r the leading diagonal. The column" vectors 
x ( t )  and £ l ( t )  - x ( t ) ]  represent retirement flows and a l l  other flows, respectively, 
leaving the industrially c la ss ified  employee labour force. The row vectors y ( t )  
and £h (t) - y ( t )]] represent young f i r s t  entrants and a l l  other entrants 
to the employee labour fo rce respectively. N (t) and N(t+1) are the column and 
row vectors o f stocks o f employees by industry a t times t and t+1. Those entries 
l e f t  blank in the accounts do not d irectly  concern the labour force. We have 
treated the industrially unclassified group o f unemployed workers as part o f  the 
inactive population/8^  The consolidation o f the ROW account with the residual 
ROP account amounts to assuming that immigration and emigration occur through the 
inactive population. A f in a l  point o f c lass ifica tion  is that, in the absence o f 
data on changes o f employment status and the infrequent observations o f the stocks 
o f employers and self-employed workers, we have focussed upon employees, and
(8 ) Flows linking the u n c lass ified  pool o f unemployment to the c la ss ified
employee labour force are d if f ic u lt  to estimate by industry because o f  the 
absence o f duration analyses o f unemployment by industry. In June 1966 and 
1968 this group numbered 17.8 and 32.3 thousand respectively corresponding to 
male wholly unemployed tota ls o f 200 and *+29 thousand. (Department o f  
Employment, 1971b, Tables 129 and 166). Flows rela ting to this group would 
cause extremely small adjustments however; since estimates would have to be 
based simply on net changes in the industrial distribution o f the c lass ified  
unemployed and the s ta t is t ic s  o f unemployed school leavers, the refinement 
unnid also be somewhat arbitrary.
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flows between these two main groups are also e ffe c t iv e ly  channelled through the 
inactive population. The various stocks and flows in the jth  row and column, 
corresponding to the jth  industry, are related via  the basic stock-flow equation 
given below.
N. (t+1) = N . ( t )  + {£ n. . ( t ) - £ n . . ( t ) }  + h.Ct) -  l . ( t )  . . . ( 1 )
3 3 A ll 1 3  A11 3 * 3 3
i * j  W j
The variables are defined as follows:
the number o f employees in industry j at time t
the number o f employees in industry i  at time t  who have 
moved to industry j  by time t +1
the number o f  people in the employers and self-employed group, 
the education system or the inactive population at time t who 
have joined industry j by time t+ 1 .
the number o f employees in industry j at time t  who have l e f t  
the labour force to jo in  the employers and self-employed group, 
the education system or the inactive population by time t+1 .
denote one o f the H industries into which the economy is divided
Of the various components o f  h_.(t) and l^ ( t )  we have iden tified  respectively 
young entrants y ^ (t )  and retirements x^ (t ) separately in the accounts because these 
are the only external flows fo r which annual series may be d irectly  estimated 
for each SIC order. The other major flow between the employee labour force and 
the rest o f the population which is  probably amenable to estimation is  deaths.
The estimation o f  retirement flows using the age-structure o f  the labour 
force might suggest a sim ilar procedure fo r  calculating mortality rates fo r  each 
industry. However the published age-specific mortality rates do not distinguish 
between the active and inactive populations!9  ^ Given also the d ifferen t conditions 
o f employment in industries, the estimation o f both deaths and temporary retirement 
because o f i l l-h e a lth  fo r each industry, is  l e f t  for la te r  research.
N. ( t )
3
ni j ( t )
h . ( t )
3
l j ( t )
i , j » *
( 9) According to these rates, approximately 90 thousand male employees aged
15-64 died during 1967-68; th is estimate assumes that males in the inactive 
population are no more in risk  o f death than those working, leading to an 
over-estimate o f  deaths in the working population particu larly fo r  the age- 
group 45-64 (76 thousand out o f the to ta l o f 90 thousand). For employees 
aged 65 and over the large proportion o f  the population who are inactive 
(76.5 per cent o f  the age group 65-84 according to the 1966 sample census) 
makes the application o f an aggregate death rate most ynrelihble.
See Annual Abstract o f S ta tis tics , 1969, Table 33.
A l . l l
Al>4 A Stochastic Model o f Manpower Flows
We now move away from the socia l accounting considerations o f sections A 1.2 
and A1.3 and take up the question o f  the type o f  model one might construct on 
the basis o f the accounts. The model most frequently used in conjunction w ith 
national economic accounts is the input-output model relying on the input 
co e ffic ien ts  estimated from the accounts. Whilst sim ilar models may be used 
with demographic accounts (see Stone, 1971 and 1972), the flow models most suited 
to forecasting movements among the population re ly  on the calculation o f 
transition proportions equivalent to outflow coe ffic ien ts . Furthermore the 
s im ila rity  between the stock-flow equations o f the deterministic transition 
model and the expected value relations o f a Markov chain model suggest that i t  
might provide further insight to treat the system o f manpower flows e x p lic it ly  
in terms o f Markov states and transition  probab ilities . Additional complexity 
may be introduced, such as increasing the order o f the Markov chain or representing 
the flows by a Markov Renewal Process, but a wary use o f the properties o f the 
simple f i r s t  order Markov model is usually a l l  that is  possible with the availab le 
data.
Blumen, Kogan and McCarthy (1955) used d iffe ren t versions o f the stationary 
Markov model to reproduce the inter-industry mobility o f a sample o f insured 
employees in the United States. They concentrated upon testing the stationarity  
and seasonality o f  transition patterns and the extent to which d ifferent sex- 
age groups d iffe red  in mobility characteristics. The cross-sectional variations 
observed were not related to labour market conditions and no time-series analysis 
was attempted. Nevertheless th e ir  exhaustive s ta tis t ica l exercise indicated how 
useful the simple Markov model might be as a starting point in the study o f 
labour mobility.
In representing the system o f inter-industry mobility as a Markov process
equation (1 ) is  re-written as fo llows:
H
= E {N£( t )  -  l ^ t ) }  mi;j ( t )  + h . ( t )N^(t+1) ... ( 2 )
A l. 12
tiKj(t) corresponds to the probability of an individual in industry i at time
t joining industry j by time t+1, conditional upon his being in the labour 
H
force at time t+1. E m..(t) = 1, and the matrix M(t) of the probabilities 
j=l 1]
m „ ( t )  is the Markov transition matrix for inter-industry mobility. The 
education system and inactive population have not been made integral parts of 
the Markov model in equation (2) by defining the m  as states of the system.
Whilst with a disaggregation of the population by age groups this may be 
conceptually preferable, the aggregate model is probably best limited to 
identifying only industries as Markov states. The education system and the 
inactive population (for male employees) would approximate to transient and 
absorbing states respectively in the enlarged model. The flows linking them 
to the industrial system are associated with rather narrow age-groups of the 
population and despite variations according to the state of the economy, they 
are governed by strong social convention. As states of the aggregate stochastic 
model they are not really comparable with industrial destinations as outcomes 
of the same stochastic process, and their inclusion would emphasise the inhomo­
geneity of the population of the model.
Having suggested the use of the above flow model we must consider the 
suitability of the stochastic representation in more detail, quite apart from 
the question of whether or not the available data will enable us to estimate the 
Markov model of equation (2) for past years a n d  if so whether we are able to 
develop explanatory relationships in order to forecast future values of the 
mobility matrix and the external flows.
In this particular appendix w e  are not concerned with forecasting the 
mobility parameters and external flows but w i t h  the statistical form which gives 
rise to the parameters and identifies the important external flows. However 
our ability to forecast both components will depend upon the stochastic 
representation adopted.
The_ l im i t a t i o n «  o f  tha f i r s t  order Markov model when app lied  t o  
the m o b i l i t y  o f  labour
The main inadequacies of a Markov model o f  mobility relate to:
(a) the inhomogeneity of the population;
(b) multiple movement within the model period and the problem of 
multiple activities;
(c) the crude model of job turnover implied;
(d) the inter-dependence of mobility flows themselves and of 
those flows with the external flows.
(a) The aggregation of individuals with very different mobility propensities 
is clearly unsatisfactory, but a more complex treatment must await further data.
The mover-stayer model estimated by Blumen et a l .(1955) was based on the 
multiple period transitions available from their longitudinal d a t a ^ b u t ,
in the absence o f  such observations, the proportion or category of the labour 
force designated as 'stayers' may be assessed only roughly, having regard to 
the age structure of the labour force in each industry and the conglomeration 
of research studies into the mobility experience of particular groups.
Whilst probably a useful exercise, such estimates will not be attempted here.
Apart from dividing the population into male and female employees no further 
disaggregation o f  the flows data is possible. In replacing the crude mover- 
stayer distinction by a more sensitive classification according to the propensity 
to change jobs, details of flows by age and occupational groups would be required.
(b) As regards multiple movement within the model period, if one accepts the 
notion of a 'decision point' at which the individual considers changing his job 
and assumes the outcome of the decision is to be governed by a first-order Markov 
transition matrix, inter-industry movement (as observed by recording jobs held at 
fixed intervals) will only be first-order Markovian if decision points occur at 
fixed intervals or if the intervals between decisions are independently and *i
(10) Goodman (1961) discusses the problems o f  estimating parameters of the model and 
testing associated hypotheses. Blumen et_al. showed that predictions of the 
multiple period transitions of individuals (i.e. the proportion in industry
i at time t who are in j at time t+T) using the simple Markov model system­
atically over-estimated the proportion o f  individuals who had moved to a 
different industry. The introduction o f  the mover-stayer model improved the 
fit of the model, increasing the predicted diagonal elements of the mult ip’e 
pi H o d  transition matrix.
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exponentially distributed (see Bartholomew, 1967). Where the individual is 
engaged in multiple activities, or Markov states as defined in the accounts, 
the Markov model can only be applied to his principal activity unless the state 
space is widened to include the main combinations of activities explicitly as 
Markov states; the data do not permit this however.
(c) Labour economists and industrial relations specialists have provided many 
studies (see Hunter and Reid (1968) and Parnes (1970)) of the behaviour of firms 
and individuals in the labour market and from these certain features emerge 
which need to be incorporated into a stochastic model of manpower movements.
One such aspect, labour turnover, has been subjected to statistical analysis 
relating length of service and the probability of leaving a particular job 
(described for example in Lane and Andrew (1955) and reviewed and extended 
by Bartholomew (1967)). An aggregate manifestation of this relationship would 
be second-order Markov behaviour in which mobility in the future depends on 
the current industry and the previous industry of employment (at least to the 
extent that the previous industry differs or not from the present one).
In his review o f  the stochastic formulations used in models of various types 
of mobility, Ginsberg (1971) argues that the use of the Semi-Markov or 
Markov Renewal process simplifies many o f  the problems which arise from imposing 
a Markov chain model on systems clearly displaying such non-Markovian properties 
as so-called 'cumulative inertia' and 'push and puli' effects. For example, 
the expansion of the state space to cope with the influence of duration of stay 
upon the probability of movement ('cumulative inertia') by using 'duration 
specific' transition probabilities, would make the model cumbersome to operate 
and involve extensive estimation of parameters when the purpose is to forecast 
inter-industry mobility among several industries. Whilst the estimation of a 
Semi-Markov model requires more data than is currently available, the choice of 
prefered formulation is relevant to the collection of new statistics.
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(d) The distinction between the propensity to move and actual mobility has 
been emphasised in conventional studies of employment changes (Parnesj 1970).
In the context of a stochastic flow model the author (1974) has shown the same 
distinction to be indispensable to a meaningful application of the Markov model.
The propensity to move from industry i to j is deemed to be Markovian but the 
observed movement among industries will reflect barriers to the enactment of 
desired moves due to imperfections in the labour market and in related markets, 
for example, those for housing and personal loans to cover'the costs of moving.
In fact the observed flows will only be Markovian when the market is in equilibrium 
or at least the demands for labour in each industry exceed supply. The more 
a situation of excess supply for one or more industries arises the less a Markov 
model of observed mobility will be appropriate.- In that case the independence 
of transition probabilities determining mobility outcomes is clearly violated 
since movement from industry i to j depends partly on the 'push and puli' effects 
influencing employees in industry i relative to j but also upon the general 
presence of other employees competing for the same jobs to which industry i's 
employees are a t t r a c t e d . S i m i l a r l y  the external flows and internal mobility 
flows are not stochastically independent. •
These then are all compelling reasons why we should regard the Markov model 
as an unsatisfactory representation of the mobility of labour. It would 
nonetheless seem worthwhile to do some empirical work on the available data, 
accepting the limitations of the model, but recognising that at present moi« 
sophisticated treatments are ruled out.
Thus in the next section we face the problems of estimating transition 
matrices, we investigate the effects of ignoring external flows and 
finally we test whether the observed variations in the transition matrices over 
time suffice to reject the hypothesis that the inter-industry mobility of labour 
is a stationary Markov process.
(11) See Lindley (1974) for a discussion of the relevance of the non-stationary 
Markov model in these circumstances.
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A l.5 Empirical Results
A l .5 .1  Hie estimation o f  t r a n s i t io n  matrices f o r  1959-68
If ou(t) is the proportion of employees N^(t) who have left 
the labour force by time t+1, then equation (2) becomes,
N.(t+1) = Z (1 - a .(t)) N.(t) m..(t) + h.(t) ... (3)
3 i=l 3 3
Since m „ ( t )  is the probability that an employee in industry i
at time t has joined industry j by time t+1, conditional upon his being
in the employee labour force at t+1, estimates of a^it) are required in
order to estimate m „ ( t )  from the inter-industry flows data. The
statistics simply measure flows between industries and do not provide
estimates of those employed in the same industry at the beginning and
end of a period. Given the full information, the maximum likelihood
estimates of m.^(t) for i ^ j and m ^ i t )  would be respectively
n ij(t)/{Ni (t) - ljtt)} and {Njit) - l ^ t )  - Z n . ^ D J / f ^ t t )  - ljit)}.
Denoting the estimates obtained assuming that l^(t) = 0 = o^(t) by m$^(t) 
and “¿¿(t), they are related to the actual values m ^ ( t )  and m ^ i t )  
through,
mi^(t) = (1 - ajit)) m ^ i t )  i t  j and i,j = 1, .. H
m*i<t) = (1 - Ojit)) m ii(t) + Ojit) i = 1, .. H
The diagonal elements of the mobility matrix are therefore over-estimated 
and the off-diagonal elements underestimated, the former proportionately 
less than the latter since for most industries m^jit) and a^it) will be 
of the order of .90 and .02 respectively. Note that the relative values 
of the off-diagonal elements are independent of <Xj(t) and so direct 
estimates of these may be obtained from the flows data.
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Using estimates of cu(t) which are based upon approximate retire­
ment flows, the percentage bias in the nu^(t) for the two extreme periods 
1959-60 and 1967-68, range from .1 to .3 per cent. The retirement flows 
are those calculated assuming a 'normal' retirement process solely 
dependent upon the age structure of the labour force. In addition to the 
inter-industrial differences, this leads to an increase from 1.2 to 1.6 
per cent between 1959 and 1968 in the estimated proportion of the labour 
force retiring. The retirement flows take no account of conditions in 
the labour market which might be expected to influence them, in particular 
the level of unemployment and incidences of large scale redundancy in 
certain industries. Details of their estimation are given in the 
addendum.
In addition to retirements, there are grounds for recognizing 
other groups of leavers who make u p  the flow l^(t) but the calculation 
of annual estimates of these would be unduly approximate given the present 
data. For the moment these further sources of potential loss (and gain) 
for the employee labour force will be ignored.
The complete mobility matrices for 1959-60 and 1967-68 based on 
retirement estimates of a^it) are given in Table A1.3. The main features 
are the dominance of the diagonals, which range from .85 for metal goods 
to .99 for rest of service industries plus agriculture for the period 
1959-60, and a reasonable stability over time. In relation to the normal 
extent of movement in the labour force the shifts observed in the matrix 
are not insignificant however. These will be discussed at the end of 
this section. Compared to metal goods, outflows for the other parts of 
the engineering industry (engineering and electrical goods, and vehicles) 
are about ten per cent of the labour force. Figures denoted by 'R.H.' 
in Table A1.3 are those which w o u l d  have been observed if the outflows from
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a particular industry were randomly distributed according to the relative 
distribution of manpower among other industries averaged over the period 
1959-67. Flows are much higher than is compatible with this random 
hypothesis for movements between the engineering orders and between 
engineering and metal manufacture; flows from engineering to RPI and RSI 
are much lower than expected. (See also the discussion of Table A1.7 at 
the end of this section).
Al.5.2 Errors induced by ign o r in g  the e x te rn a l  f lows
In forecasting the numbers of employees attributed to the various 
industries, there will always be minor flows wit h  one or other group of 
the population which have not been accounted for. In so far as the 
industrial distribution associated with such flows will negligibly affect 
the forecasts, it is most convenient to regard the model as forecasting 
the proportions of total employees found in each industry; the total number 
of employees in the economy is then estimated taking account of the 
external flows explicitly treated by the model but dealing with other com­
ponents in net flow terms, aggregating some of the sources of flow where 
necessary (typically through an appropriate activity rate). The projections 
made by the Department of Employment (1971c) are of the kind envisaged.
These are based o n  projections of population, forecasts of full-time 
students above the minimum school-leaving age and assumptions about future 
activity rates.
Clearly the development of a model to forecast the distribution 
of manpower and the analysis of aggregate participation are related 
activities but we will assume that exogenous forecasts of the total employee 
labour force N(t+1) are available. If we were simply to ignore the external 
flows, treating the employee labour force as a closed population, then the 
expected proportion of employees in industry j at time t+1, w^it+l), is
A 1 . 2 0
given by
. H
W.(t+1) = Z W.(t) ID, . ( t ) ... (*♦)
J i=l * 3
The approximation of equation (4) is best assessed simply by comparing 
the observed w^(t+l) and the Z w^(t) m „ ( t )  using the sample estimates 
(i.e. uncorrected for a^(t) t  0) of M(t) for the period 1959-68. Table A1.4 
gives the percentage errors in the estimates of w^(ttl) making the closed 
system approximation, averaged over the years 1960-68.
From the distributions of positive and negative errors which 
lie behind the averages in Table A1.4 it can be seen that the shares of
manpower of most industries are systematically either underestimated or 
overestimated throughout the period, the exceptions being orders V, VI,
XVI, and RSI. Apart from the contribution of sampling errors, these 
errors are due to,
(i) the assumption that l^(t) = a^(t) = 0, for all i and t, in
the calculations of m..(t) and hence that
*-J £
m. . (t) = m * .(t) = n i i (t) and m.,(t) = m.,(t) = 1 - j*i " i j ^  
13 13 N^(t) 11 NTTt)
and (ii) the closure of the system by adopting equation (4) which 
ignores the influence of external flows, setting l^(t) = 
h^it) = 0 for all i and t.
If w e  calculated the elements of M(t) taking proper account of 
leavers and the n  simply adopted the closed system model, the percentage 
errors resulting would be very slightly affected. For example, with 
transition matrices which have been estimated taking into account retire­
ments (those for 1959-60 and 1967-68 are given in Table A1.3) the percentage 
errors arising from the use of equation (4) differ only in the third 
decimal place from those shown in Table A1.4. The major effect of assuming 
no leaving is not due to the biased estimates of the m ^ ( t )  obtained from 
the flows data but to the omission of the external flow itself.
E 7
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Table A1.4 A1.21
Mean Percentage Errors in Industrial Shares o f Total Manpower
Industry
(1)
Closed Model
Mean percentage adjustments to 
column (1) when incorporating:
(4)
Adjusted
Model
(2)
Young Entrants
(3)
Retirements
V 0.546 0.605 -C.160 0.101
VI 0.024 0.021 -0.246 0.249
VII 2.041 0.090 0.403 1.598
VIII 0.739 0.921 -0.232 0.050
IX -1.110 -1.031 -0.140 0.061
XVI -0.390 0.482 -0.081 -0.791
XVII -0.400 -0.530 -0.497 0.628
XIX 0.857 1.239 0.178 -0.559
XX -2.437 -1.712 -0.001 -0.724
XXIII -1.068 -1.192 0.454 -0.330
RPI 0.898 0.394 -0.031 0.535
RSI -0.015 0.176 0.311 -0.502
Mean Error -0.026 -0.045 -0.003 0.022
Percentage Error Overall frequency distributions of percentage errors and
adjustments
n-1 xn
4.0 «• 1
2.0 4.0 6 7
1.5 2.0 11 3
1.0 1.5 13 13 9
0.5 1.0 12 14 4 17
e 0.5 14 38 36 22
-0.5 0 11 12 64 18
-1.0 -0.5 9 8 4 14
-1.5 -1.0 13 17 7
-2.0 -1.5 6 5 2
-4.0 -2.0 11 1 9
- •  -4.0 1
Note: These frequency distributions give equal weight to percentage 
errors regardless of the sise of industry.
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With an unbiased transition matrix the percentage errors in the
goodness of fit may be split into two parts representing the omission of 
inflows and outflows. The absolute error in the estimated proportion of 
the labour force in industry j at time t+1 is given by
w. (t+1) - w.(t+1) = 
3 3
^ ( t + 1 )  - h j (t)
Ehj (t) _
Wj (t+1) - E l ^ t h n . ^ i t ) Eli (t)
Eh.(t) N(t+1) E l.(t) 2
L  i 1 J
N(t+l)
L  j 3 J
..(5)
The percentage error is obtained by multiplying throughout b y  100/w^(t+l).
Thus having determined the fit of the closed system model we now 
wish to know how much this will be improved by taking into account the two 
components of external flows for which reasonable flows estimates exist; 
young entrants to the labour force and retirements. For each industry the 
extent of the improvement will depend upon the difference between its 
estimated share of the labour force and its share of these aggregate flows. 
This is clear from equation ( 5 ).
The gross flows of retirements and young entrants between an 
industry and the 'outside world' are each between one and two per cent of 
the stock of manpower in the industry. In Table A1.5 the estimates of the 
industrial distribution of retirements during the two annual periods 
1959-60 and 1967-68 are compared with the corresponding distributions of 
young entrants. In both periods the proportions of retirements leaving orders 
IX, XVII, and XX are markedly less than the proportions of young entrants 
joining these industries; the reverse applies to order XIX, RPI and RSI.
The new entrants under 18 and the pensionable retiring employees are the 
major proportions of total numbers of male entrants (h^(t)) and male 
leavers (lj(t)) respectively. Whilst their industrial distributions 
differ significantly, the actual magnitude of these flows would require 
an exceptional relative skew to make much impact upon the distribution 
of total manpower. On the other hand the observed changes in manpower
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distribution are themselves rarely more than five per cent per annum 
and average two per cent per annum during 1959-68.
The mean percentage errors in Wj(t+1) due to omitting young entrants 
and retirements are given in Table A1.4. Subtracting these errors from 
those of the closed system model we obtain the resulting fit of the model, 
modified to account for these flows with the non-industrial system.
Column (M-) of Table Al.H gives th*. remaining discrepancies in the adjusted 
model. The goodness of fit corresponding to column (*0 but based upon 
M(t) corrected for bias using the estimates of a^(t), and upon the full 
retirement distribution (conditional upon'remaining*in the labour force), 
that is E l ^ ( t ) m ^ ( t )  instead of the approximation l^(t) used initially, 
differs mainly in the third decimal places of the percentage errors.
Comparing the closed and adjusted models the overall mean absolute 
error is reduced by thirty per cent (from 1.285 to .923) when the two 
external flows are incorporated. The mean error turns positive from 
-.026 to .022, and the number of errors within one per cent increases 
f rom forty-six to seventy-one out of one hundred and eight. The frequency 
distributions of the errors and adjustments in Table Al.4 are shown directly 
below columns (1) to (*♦). The adjustments for young entrants and retire­
ments are oppositely skewed as one might expect. For retirements the 
adjustments all fall within one per cent; those for young entrants are 
mor e  volatile, thirty-six exceed one per cent.
Despite the improvement in fit there remain significant biases which 
would undermine the accuracy of the model when forecasting the distribution 
o f  labour based on forecasts of future mobility flows and young entrants 
and retirements. In particular, if the mean errors by industry for closed 
and adjusted models are compared, orders V, VII-IX, XIX, XX, XXIII and 
RPI show improvement but orders VI, XVI, XVII and RSI show an increased 
bias; the mean error for order VII is still exceptionally high and there
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remain some substantial isolated errors for other industries.
The mean absolute errors, sampling errors and mean absolute annual 
changes in manpower shares are given in Table A1.6. The thirty per cent 
reduction in overall mean percentage error has been noted previously; 
orders IX and XX are most affected, with reductions of 50 and 65 per cent 
respectively. Discrepancies increase by 26 per cent for order XVII and 
by 10 per cent for order XVI and RSI. The sampling standard errors of 
the gross flows on which the historical estimates of the m ^ ( t )  are 
based are of the order of ten and three per cent for estimated flows of 
ten and a hundred thousand respectively. The gross flows into and out of 
a given industry average roughly ten per cent of the total manpower in 
the industry. The standard errors for the estimates of employee dis­
tribution from the closed system model, due solely to the sampling errors
of the flows, were estimated approximately from these sampling errors
(l2 )
assuming that those of the Nj.(t) are negligible. The four industries
with exceptionally large standard errors are the four smallest orders V, 
VII, IX and XVI; whilst those for the other industries are much less, they 
are still large in relation to the corresponding fit of the adjusted model. 
This would suggest that the effects of further adjustments may be masked 
by the sampling errors. The mean errors in Table Al.U indicate however 
that some significant flows have been left unrecorded, significant that 
is, with respect to forecasting the industrial distribution of male 
employees.
Thus we find that before beginning to accumulate forecasting errors, 
the available past data on the flows linking the employee labour force to
(12) The calculated standard error will therefore under-estimate the influence 
of sampling errors in the comparison of w(t+l) and ^5tt+l). The numbers 
employed in each industry are based on a count of all national insurance 
cards exchanged in June-August each year, which virtually amounts to 
a 25 per cent sample of employees (the gross flows being a *♦ per cent 
sample of these cards and therefore a 1 per cent sample of all 
employees holding cards). Department of Employment (1971b), p. l*t.
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the rest of the population leave sizeable discrepancies in attempts to 
account for the historical changes in the distribution of labour. This 
combination of sampling errors in the inter-industry flows and the 
incompleteness of external flows data provides an upper bound to the 
accuracy of forecasts whatever the explanatory relationships developed 
for the transition probabilities and external flows.
A l.5.3 The sign ificance o f variations in the inter-industry flows
Unfortunately the external flows data available do not provide very 
reliable estimates of the diagonal elements nu^(t) of the transition 
matrix. Whilst t h e  uncertainty in relation to these particular elements 
will be of the order of 0.2 per cent this amounts to two per cent when 
considering the absolute values of the off-diagonal elements. Formal tests 
of stationarity o f  the full Markov matrix M(t) are therefore not given. 
However, we may distinguish between variations in the m.^(t) and variations 
in the relative values of the off-diagonal elements. The inter-industry 
flows data provide estimates of these relative values which themselves may 
be tested for stationarity. Thus we may consider,
m „ ( t )  = o m ^ t )  P £j(t) with Pjjit) * Pjj for all t and i * j
E p ^  = 1 p i4 = 0 for all i.
and m ^ ( t )  = 1 - onu(t) ... (6 )
om^(t) is the probability that an individual in industry i at time t, 
whilst remaining in the labour force, has joined another industry by time 
t+1. The distribution of these leavers among the industries of destination
{ P n (t), .. p £ j . j U ) ,  Pi,i+i(t)* ” P i H (t)} is assumed to be constant.
Coefficients of variation for the estimated proportions corresponding 
to the om^(t) are shown in Table A1.7. Maximum likelihood estimates for Pit) 
may be obtained directly from the inter-industry flows data, assuming a
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multinomial 
where n^(t)
distribution of outflows;
for i / j
n i j (t)
n ^ t )
E^ n „ ( t )  and the n „ ( t )  now denote the sample values.
By definition p ^ ( t )  = 0 for all i.
If p . . is the maximum likelihood estimate for the conditional outflow 
probability P ^ j » assumed to be constant over time, then,
P ij
. t ni j (t)
E n.(t) 
t
Given the level of aggregation all flows between industries are non-zero. 
Hence we may test the hypothesis,
Ho : p ^ i t )  = for all j t  i and t = 1, ... T
i.e. that the conditional outflow process for industry i is stationary, by 
means of the following x 2 statistics on (T-l)(H-2) degrees of freedom:
X? = l  E (P ti(t> - Pjl>2 »!<*> 
t j*i . _
P ij
The successive year tests (Table A1.7) indicate the significance of 
year to year shifts in the conditional outflow distribution. Two-thirds 
of the hypotheses rejected at the five per cent level or less relate to 
the first half of the period (25 out of 37) despite the exaggerated 
movement recorded for 1966-67. The shifts in outflow distributions observed 
for 1966-67 are considerably affected by the imposition of the Selective 
Employment Tax (which took effect in September 1966) and a reclassification 
of firms seeking exemption from the tax.
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The most obvious conclusion to be reached from the v tests is that there 
are sign ifican t sh ifts  in outflow d istributions which i f  studied in the context 
o f the trade cycle, the introduction o f  various government measures and major 
changes in the fortunes o f certain industries , may f a l l  in to a more discernible 
pattern than in Table A1.7. I t  is  worth noting that o f the twenty-four industries 
in the disaggregated model eleven exh ib it no more than one sign ificant sh ift 
at the f iv e  percent le v e l, nineteen industries exhibit no more than three 
s ign ifican t sh ifts  at the fiv e  percent le v e l and only forty-seven out o f 192 
tests are s ign ifican t at the fiv e  percent le v e l compared with the thirty-seven 
out o f  n inety-six in the aggregated model. The twelve industry model used in 
this appendix emphasises the variation  in outflow distribution because o f its  focus 
upon the more v o la t ile  engineering and related industries and because o f the 
increased ssimple sizes involved in the aggregation o f RPI and RSI.
Taking the f i r s t  and last four years o f the period the tests o f stationarity 
o f the underlying conditional outflow distribution are also given in Table Al. 7 . 
These emphasise the much greater changes in mobility patterns fo r  the ea r lie r  
period. The x s ta tis tic s  lead us to  re je c t  the stationary hypothesis at 
the f iv e  percent le v e l fcr a l l  industries fo r  periods 1959-63 and 1959-68 and 
fo r s ix  industries fo r  1964-68. F ina lly  i t  is  not surprising to find (in  the 
la st column o f Table A1.7) that the hypothesis that employees, having le f t  an 
industry, w i l l  distribute themselves among other industries according to the 
re la tiv e  leve ls  o f employment at the beginning o f the period, is  rejected at 
w ell below the . 1  percent leve l fo r  a l l  industries.
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The most obvious conclusion to be reached from the x tests is that there 
are s ign ifican t sh ifts  in outflow distributions which i f  studied in the context 
o f the trade cycle, the introduction o f  various government measures and major 
changes in  the fortunes o f certain industries, may f a l l  into a more discernible 
pattern than in Table A1.7. I t  is  worth noting that o f the twenty-four industries 
in the disaggregated model eleven exhibit no more than one sign ificant sh ift 
at the f iv e  percent le v e l, nineteen industries exhibit no more than three 
s ign ifican t sh ifts  at the fiv e  percent le v e l and only forty-seven out o f 192 
tests are s ign ificant at the f iv e  percent le v e l compared with the thirty-seven 
out o f n inety-six in the aggregated model. The twelve industry model used in 
this appendix emphasises the variation in outflow distribution because o f it s  focus 
upon the more v o la t ile  engineering and related industries and because o f the 
increased sample sizes involved in the aggregation o f RPI and RSI.
Taking the f i r s t  and last four years o f the period the tests o f stationarity 
o f the underlying conditional outflow distribution are also given in Table Al. 7 . 
These emphasise the much greater changes in mobility patterns fo r  the ea r lie r  
period. The x s ta tis tics  lead us to re ject the stationary hypothesis at 
the f iv e  percent le v e l for a l l  industries fo r  periods 1959-63 and 1959-68 and 
fo r s ix  industries fo r  1964-68. Finally i t  is  not surprising to  find (in  the 
last column o f Table A1.7) that the hypothesis that employees, having le f t  an 
industry, w i l l  distribute themselves among other industries according to the 
re la tiv e  levels o f employment at the beginning o f  the period, is  rejected at 
w ell below the .1  percent le v e l fo r  a l l  industries.
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Al. 6 Conclusions
This appendix began with a discussion o f the demographic accounting problems 
associated with establishing the flows within the labour force and between the 
labour force and the rest o f the population. Given the data available on manpower 
flows i t  was necessary to sim plify the stock-flow accounts in order to proceed 
with the estimation o f a Markov model o f m obility.
The absence o f complete external flows s ta tis tic s  proved to be a 
s ign ificant source o f error in the estimation o f the Markov transition matrices. 
More important however than the biases in transition estimates were the e ffects  
o f external flows when treating the employee labour force as a closed population 
and subsequently allowing fo r young entrants to employment and retirements. Even 
when these last adjustments had been made there remained sizeable errors in 
estimates o f the industrial distribution o f labour at the end o f the period 
corresponding to the flows. Thus despite the fact that flows between the employee 
labour force and the rest o f the population are re la tiv e ly  small, their 
industrial distribution must be taken into account when forecasting the aggregate 
industrial distribution o f  male employees.
To add to  our theoretical objections to the Markov model o f  m obility, 
s ign ifican t variations were observed in the transition probabilities estimated 
fo r  the period 1959-68. With the exception o f the non-stationary Markov model 
a lternative stochastic models are ruled out by the absence o f appropriate data.
As regards the former i t  remains to be seen whether the estimation o f explanatory 
relationships fo r  the supply and demand fo r  manpower could sustain the distinction 
drawn in section A l.4 between Markovian propensities to change industry and the 
Markov model applied to actual mobility.
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ADDENDUM
1. The young entrants series
The construction of the series of young entrants to the labour force 
according to a 'June to May' year was based on the calendar year data published 
in the Department of Employment Gazette (usually in the May issue) together 
with unpublished statistics, provided by the Youth Employment Service, giving 
the monthly totals for young entrants aggregated across all industries.
'June to May' totals were obtained from the latter data and these were distri­
buted among industries using a weighted sum of the two relevant calendar year 
distributions, the weights being the proportiais of the 'June to May' year 
entrants contributed by each of the calendar years.
2. Retirement estimates
Direct measures of annual retirement flows by industry are not available. 
Estimates of retirement were based on age structure, assuming that the industrial 
distribution of retirements is identical to the industrial distribution of that 
part of the employee population deemed to be 'in risk' of retirement. Dis­
regarding inter-industrial differences in the extent of the risk, the proxy 
for this section of employees was chosen from combinations of those relevant age 
groups into which the published age by industry statistics are aggregated 
(aged 60-64 inclusive, aged 65 and over). A government survey of all 
employees retiring during the four weeks up to 11th October 1953, provides the 
most recent direct evidence of retirements by industry. Approximately 194 
thousand reached the age of 65 during 1953 of which about 1 5 6 thousand were 
eligible for retirement pensions under the National Insurance scheme introduced 
in 1948. During October 9981 men took retirement pensions and these were dis­
tributed among industries of the 1948 S.I.C. as in Table A 1,8.Ignoring seasonal 
effects and some under-representation of certain groups (especially among 
administrative, professional and technical workers), we take this distribution
( 1 3) 'Reasons given for Retiring or Continuing at Work'. HMSO, 1954,
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to be representative of that for retirement flows during '1953-4. From the 
industrial distribution of selected age-groups of employees the one which 
explained the largest proportion of the variance of the retirement distribution 
for 1953-4 was selected as the best proxy for the retirement flows distribution 
in the absence of flows statistics. The age structure data for June 1953 given 
in the Ministry of Labour Gazette. (June 1954) provided the independent variables 
in the estimation ^ ^ o f  a linear regression equation relating the proportion 
of total retirements occuring via industry i, to the proportion (g^) of 
the chosen employee age—group employed in that industry.
ri = « + P + ui The results are shown at the bottom
of Table A1.8.
. Given the change of industrial classification to the 1958 S.I.C. from 
1959 onwards, the actual values of a. and p are inapplicable to the period 
covered by the mobility model. On the rough and ready basis of maximising the 
correlation coefficient, the age-group chosen was 'aged 60 and over'.
In generating the retirement flows, the industrial distribution of this group 
of employees at the beginning of the period was assumed to be identical to the 
industrial distribution of retirements occurring during the period (i.e. a and 
p were assumed to be zero and unity respectively). The estimates of total 
retirements in each annual period were made assuming that the equivalent of one 
fifth of the employee age group 60-64 inclusive, enumerated at the beginning 
of the period, retired within the year. No adjustments for changes in the 
pressure of demand for labour were made.
For the purposes of comparison, the industrial distributions of young male 
entrants to the labour force during 1953 and of all male employees in June 1953 
are included in Table A 1 .8.
( l l )  Heteroskedasticity is  present but is  unlikely to make any s ign ifican t 
difference to the inferences drawn from the exercise.
Table A1•® Industrial distributions of retirements, young entrants 
and all male employees, 1953 (percentages)
Industry 
(1948 S.I.C.)
Men taking 
retirement pensions 
(October 1953)
Male young 
entrants 
(1953)
All male 
employees 
(June 1953)
Agriculture I 6.7 9.3 4.7
Mining II 6.8 4.5 6.3
Bricks, china etc. III 1.4 1.6 1.9
Chemicals etc. 17 1.8 1.2 2.5
Metal manuf. V 3.3 2.3 3.6
Engineering etc. VI-II
* Heavy Engineering 
Other Engineering
3.7
11.5
)24.7
3.4
17.4
Textiles, Leather x -n 4.2 3.1 3.3
Clothing h i 1.9 2.0 1.4
Food etc. m i 3.0 3.2 3.5
Wood, paper and 
other manuf. n v - v i 4.7 7.7 5.2
Building XVII 8.0 11.1 9.4
Gras etc. XVIII 2.4 0.8 2.5
Transport etc. XIX 11.0 4.9 10.7
Distribution XX 8.5 14.5 8.1
Insurance etc. XXI 1.2 1.5 2.0
Public Admin. XXII 10.7 2.5 7.2
Prof, services XXIII 3.0 2.3 3.9
Mise. Services x n v 6.2 2.9 3.2
* 'Heavy engineering' covers MLHs 50, 51, 53 , 58, 84 and 85. 'Other engineering' 
(other engineering, metal goods, precision instruments) covers MLHs 52, 54-7, 
67-83, 86-103.
Sources: 'Reasons given for Retiring or Continuing at Work'. HMSO 1954, Table 29. 
'Young Persons Entering Employment', Ministry of Labour Gazette. 
December, 1954, pp. 405-7.
Regression results: Age group a______ ft__ Correlation Coeffj.
60-64 -.407 1.073 .956
65 and over .117 .979 .908
60 and over -.199 1.035 .958
Men in sample -.242 1.033 .991
reaching 65
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APPENDIX 2 THE ESTIMATION OF ECV AND ECM
This appendix describes the data sources and outlines the methods 
used to estimate the Engineering Craftsmen Vectors (ECV) fo r each year 
during the period 1967-75 and the Engineering Craftsmen Matrix (ECM) fo r  
1972-73. The f in a l estimates o f the vectors and the matrix were discussed 
in Chapter 2 and presented in Tables 2.12 and 2.11 respectively.
Vector elements based on non-EITB data
Using the notation o f sections 2.2.2 and 2.3.*+ the sources o f  
data fo r  the following elements o f  ECV are as shown below and present 
no problems o f adjustment.
Rest o f  Industry (ECV^):
Department o f Employment (1971b), Table 121, and subsequent 
annual supplements. Includes a l l  self-employed and equals 
the residual between the March estimates from the quarterly 
working population series and the EITB estimates o f ECV^  
to  ECV13 (see below).
Registered unemployment (ECV^  ^ and ECV^.):
Department o f  Employment (1971b), Table 165, and subsequent 
annual supplements, plus unpublished DE data fo r  April 
unemployment among sk illed  engineering trades (males only 
but the number o f females is  very small).
Full-time training n .e .c . (ECVlfJ and ECVig ):
Unpublished data from the Training Services Agency, 
corresponding to A pril. ECV „ includes a l l  Skillcentre 
trainees in engineering trades - others in engineering 
training sponsored by TOPS through colleges and employers' 
establishments are omitted.
Vector elements based on EITB data
These elements are ECV1 to ECV^. Data on employment by occupation 
and training status are available from two main sources fo r engineering. 
F irs t , the L7A survey conducted in  April each year from 1963 by the 
DE and second, EITB returns (completed during the summer) g iving figures 
fo r  October and May o f the past tra in ing year from 1966. The former
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corresponds d irectly  with the SIC but excludes establishments with 
fewer than 11 employees; the la t te r  excludes establishments normally 
c la ss ified  to engineering MLHs (a )  i f  they are deemed not to be within 
the leg is la t iv e  scope o f the EITB and (b ) i f  they did not claim grants 
by completing the S2/S3 return (th is  applies mainly to  small firm s).
The Board compiles several sets o f  regular s ta tis tic s  as indicated in 
EITB (1976) but also maintains a reg is te r  o f cra ft trainees and conducts 
ad hoc manpower surveys o f which the most relevant in the present 
context is  the craftsmen survey (EITB, 1975).
The EITB returns would, in p rin c ip le , provide two observations 
on occupational structure and tra in ing  but there is some evidence that 
the two are not independent.^^ We sha ll assume that the figure fo r  
May is  the main observation as th is  is  closest to  the point at which 
the returns are completed by firms and to  the month (A p r il) fo r  which 
most firms w i l l  also be completing an L7A return fo r  the DE. The fin a l 
estimate given by the EITB involves grossing up the May occupational 
estimates according to factors calculated on the basis o f the SI return 
which is  completed by a l l  firms fo r  A pril (but contains no occupational 
d e ta il ) .
The choice o f the EITB series on occupational employment fo r  use 
in estimating ECV follows from the wish to  rela te enplpyment to  tra in­
ing. By fa r the richest source o f  tra in ing data on engineering craftsmen 
is  co llected  by the EITB and th is is  c la ss ified  in a sim ilar way to 
the EITB's occupational stock data described above. However we must 
aggregate males and females because most o f  the train ing data does not 
distinguish the sexes. This means that a l l  elements o f  the fin a l ECV 
must also be given on this basis. There are however very few females 1
(1 ) See Wabe (1977)
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in the ECV states 1 to  11, covering the craftsmen group in engineering 
employment, and in states 15 and 18, covering unemployment among 
engineering craftsmen and Skillcentre trainees in engineering trades 
respectively .
ECV_, ECV and ECV are obtained d irectly  from the EITB annual 3 12 13
reports ( fo r  example, EITB (1976), Table 3). The main s ta t is t ic a l 
problem involves the disaggregation o f a l l  trainee craftsmen into the 
separate ECV training states. This is  achieved using information on 
trainee flows and assumptions about the structure o f train ing and the 
seasonal pattern o f trainee flows. The data is  given in EITB (1976), 
Tables 7, 8 and 9. The main assumptions are: ( i )  a l l  those completing 
a stage o f  training continue with the next stage, ( i i )  no rep itit ion  
o f  a tra in ing year occurs, ( i i i )  everyone starts together in the f i r s t  
year and there are no other ports o f entry to  the engineering industry's 
tra in ing system (transfers between firms are allowed), ( i v )  a l l  
courses are continuous and o f the same duration, (v )  a l l  fourth year 
completers who are on f iv e  year courses also complete the f i f t h  year. 
These assumptions inpose upon the tra in ing system certain regu larities 
which are not en tire ly  applicable. However given the strong seasonality 
due to  the high late summer intakes o f apprentices (August/September), 
the assumption o f an approximate August to  July training year is  not 
unreasonable.
The seasonal pattern o f loss during training is  required in 
order to estimate backwards from numbers completing a train ing stage 
in  'Ju ly ' to a stock in  train ing in A pril fo r the vector estimate. We 
have assumed that losses during the f i r s t  year are concentrated in the 
f i r s t  s ix  months and so f i r s t  year course completers equal April 
trainee stocks. For subsequent stages losses are assumed to be even 
throughout the year, except fo r  the f i f th  year, when they are zero.
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The surrogate stock series fo r  ECV^  to ECV ,^ are then aggregated 
and subtracted from the estimate o f  to ta l trainees obtained from the 
EITB's regular occupational returns (adjusted to  A p r il).  Very small 
positive residuals are expected giving the numbers o f qua lified  crafts­
men doing supplementary tra in ing plus adult trainees. In fact the 
residuals are o f  the order o f  at most 3,000 and are negative in two 
years. C learly the estimation o f ECV^  + ECV^  + ECV^  cannot be obtained 
re liab ly  from this procedure and hence the residual group has been 
aggregated with ECV^  in the estimated ECVs and ECM.
The development o f the engineering industry’ s train ing system 
since the EITB was established w i l l  have affected the comparability o f 
s ta tis t ic s . This particu larly  applies to  the middle 1960s when approved 
o f f  the job train ing was being promoted and to  recent years when the 
module tra in ing scheme is  coming into i t s  own.(see EITB (1975), Appendix). 
Statements made in Chapter 2 have taken this into account and should 
not be s ign ifican tly  a ffected  by i t .
Matrix elements
The flow elements within the training sector o f  the matrix (rows 
and columns 5-11) fo llow  d ire c t ly  from the method o f estimating stocks 
in tra in ing. Flows into and out o f cra ft employment in engineering 
have been obtained from unpublished data made available by the EITB.
As noted in section 2.3.4 these estimates are grossed up from quarterly 
sanple figures and hence assume away problems o f multiple movement. For 
the sk illed  engineering worker i t  is  unlikely that the resulting estimates 
w i l l  include a large upward bias due to  the presence o f more than one 
move per man in the grossed-up year. For unskilled workers we would 
expect this to  be a more important source o f error.
The representation o f flows into and out o f Skillcentres and
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other TOPS training courses generally lasting s ix  months or less cannot 
be incorporated fu lly  into the manpower accounts. For engineering trades, 
probably h a lf the rea l number w i l l  be recorded as having moved between 
'Training fu ll-tim e n .e .c . ' and the labour force. For the re s t, flows into 
and out o f this category w ill  be lost as 'm ultip le moves' within the 
accounting period. Thus i t  is  necessary to maintain subsidiary flow 
series fo r  the fu l l  annual output o f TOPS as shown in Table 2.12.
These are calendar year estimates obtained from the Training Services
Agency.
APPENDIX 3 COMPARISON OF OCCUPATIONAL CLASSIFICATIONS
The occupational data used has been based on two main sources: 
the censuses o f  popu lat ion  and the L7A surveys. The former cover 
people employed in  a l l  in d u s tr ie s  and r e l a t e  to 1951, 1961, 1966 and 
1971. The l a t t e r  are  conducted by the Department o f Employment and 
between 1963 and 1968 covered a l l  manufacturing industr ies  and from 
1969 onwards covered  on ly the metal in d u s tr ie s .  There are many 
d i f f i c u l t i e s  assoc ia ted  with comparing f ig u r e s  from these two sources. 
The most important one to a f f e c t  our manipulation o f  f i g u r e s  f o r  the 
s k i l l e d  and s em i-sk i l le d  eng in eer ing  trades is  that o f  matching the 
occupational c l a s s i f i c a t i o n s .  Table A3.1 r e la t e s  the Engineering 
Occupational Groups, d esc r ib in g  s k i l l e d  engineer ing trades as used in  
th is  study, to L7A occupations and census occupations. This has 
formed the bas is  f o r  the es t im a t ion  o f  the in du s tr ia l  d is t r ib u t io n s  
o f  s k i l l e d  eng ineer ing  tradesmen and growth ra tes  in the aggregate  
s k i l l e d  group.
Note to Table A3.1
( 1) Foremen supervising crafts normally entered by apprenticeship or 
equivalent tra in ing (lin e s  19-24) are not included under the 
relevant c ra ft  in the L7A categories used in 1973 and subsequently. 
An adjustment is  required fo r  this when dealing with a l l  craftsmen 
and comparing figures across the change o f c lass ifica tion . The 
more troublesome comparisons fo r  particu lar sk ills  were fortunately 
not required in the empirical work reported here.
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APPENDIX _4_ INDUSTRIAL CLASSIFICATIONS USED IN DISAGGREGATE
ANALYSIS
Engineer ing  Industry Group
The Engineering Industry T ra in ing  Board d iv id es  the main part o f  
i t s  industry in to  13 groups. There are a lso  add it iona l  f irm s normally 
c l a s s i f i e d  ou ts ide  these groups in government app l ica t ions  o f  the SIC 
but f a l l i n g  w ith in  the scope o f  the EITB fo r  levy -gran t purposes. We 
have chosen to sub-div ide two o f  the groups and to combine d i f f e r e n t l y  
the MLHs be longing to two o ther g r o u p s . T h e  re su lt in g  15 groups are 
r e fe r r e d  to as Engineering Industry Groups (E IGs).  Table A1! . 1 r e la te s  
them to  the 1958 and 1968 SIC and the EITBGs.
The matr i x  o f  in te r - indu s try  employment e f f e c t s
The 1963 input-output tab le  f o r  the United Kingdom d is t in gu ishes
70 separate in du s tr ia l  groups o f  which 2 0  cover the three engineer ing
121 . . .orders o f  the 1958 SIC. Eleven o f  the engineering industry  groups
(EIGs) used in the d isaggregated part o f  th is  study may be der ived  
d i r e c t l y  from one or more o f  the input-output groups as shown in Table 
A3.2. The o thers cut across the input-output ch a s s i f ic a t io n  and would 
have to be amalgamated to form two composite groups which might be 
c a l le d  "w ire s ,  rad io  and telecommunications" (EIGs 8  and 9) and "metal
goods n . e . s . "  (EIGs 14 and 15, equ iva len t  to Order IX ) .  The g rea ter
. . . (3 )d e t a i l  g iven  in  the 1968 input-output ta b le ,  d isagg rega t in g  engin­
eer ing  in to  27 industr ies ,  does not remove the need to aggregate  the 
above groups when moving from the input-output c l a s s i f i c a t i o n  to EIGs. We 
have chosen to re ta in  the 1963 input-output d e ta i l  in our an a lys is  o f the 
employment e f f e c t s  matrix.
(1 )  One sub-d iv is ion  y ie ld s  an EIG which is  equ iva lent to the 1968 
SIC Order V I I I  (instrument eng ineer ing ) rather than the one 
used by Wabe (1974) which is  p re fe rab le  on grounds o f  combining 
industr ies  o f  s im ila r  techno log ies  and occupational s tructu res  
but which, fo r  our purposes, would have generated a number o f 
s t a t i s t i c a l  problems not a r is in g  in h is  study. Our treatment 
o f  EIGs 14 and 15 is  however the same as that o f  Wabe.
(2 )  Central S t a t i s t i c a l  O f f i c e  (1970), p.29.
(3 )  See Central S t a t i s t i c a l  O f f i c e  (1973) p.27.
Table A 4.1 Comparison o f  d i j f fe ren l^eng ineer ing  industry c l a s s i f i c a t i o n s
EIG ( i )EITBG SIC
1958 1968
1 Metal working machine t o o l s 04 332-333 332,390
2
3
In du s tr ia l  machinery
Other n o n -e le c t r ic a l  machinery
j 06 ? 331,334-338 l  3 3 9
331,334-338
333,339
4 Indu s tr ia l  plant and stee lwork 07 341 341
5 Other mechanical eng ineer ing 08 342,349 342,349
6 Instrument engineering 09 351-352 351-354
7 E le c t r i c a l  machinery 1 0 361 361
8 E lec tron ics 1 1 364 364-367
9 Insulated w ires  and cab les
1 12
r 362-363 362-363
1 0 Other e l e c t r i c a l  goods l  365,369 368,369
1 1 Motor veh ic le s 13 381 380,381
1 2 A i r c r a f t 14 383 383
13 Other veh ic le s 15 382,384 382,384
385,3891 (2 ) 385
14 Too ls ,  b o l t s ,  w ires and cans
]  16 and 17
f 391,393-395 391,393-395
15 Other metal goods i ' 392,396,399 392,396,399
(1 )  The sub-d iv is ions o f  eng ineering adopted by the EITB.
389 s t r i c t l y  belongs to EITGB 15 but has been excluded from 
our work because i t  cannot be id e n t i f i e d  separate ly  from 399 
in the 1968 SIC.
(2)
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Tab le A4.2 Comparison o f  input-output i ndu stries  and EIGs.
Engineering
Tnput-output ta b le : 1958 SIC Industry Groups
Industry o r  commodity groups. MLHs EICs
1968 1963
30 22 A g r ic u ltu ra l machinery 331 2 (p t )
31 23 Machine to o ls 332 ]
1
51 24 E ngineers ’ small to o ls 333 J
33 25 In d u s tr ia l engines 334 ■)
34 26 T e x t i le  machinery 335 (( 2 (p t )
35 27 C on tracto rs ' p la n t , e tc . 336,337
36 2 8 O ff ic e  machinery 338 )
32,37 29 Other n o n -e le c tr ic a l machinery 339 3
38 30 In d u s tr ia l p lan t and s te e l work 341 4
39 31 Other mechanical engin eerin g 342,349 5
40 32 S c ie n t i f ic  instrum ents, e tc . 351,352 6
41 33 E le c t r ic a l  machinery 361 7
42 34 Insu la ted  w ires  and cab les 362 9 (p t )
43 35 Radio and telecommunications 363,364 9 (p t ) ,8
44,45 36 Other e le c t r ic a l  goods 365,369 10
55 37 Cans and metal boxes 395 1 14,15
52-54,
56
38 Other metal goods 391 to  394, 
396,399 {
46 39 Sh ipbu ild ing and marine 
engin eerin g
370 Not included
00 40 Motor v e h ic le s 381 11
49 41 A ir c r a f t 383 12
50 42 Other v eh ic le s 382,384,385
389
, 13
Source : C en tra l S t a t is t ic a l  O f f ic e  (1970, p .29 ) and (1973, p.27 ) .
APPENDIX 5 SOURCES OF DISAGGREGATE DATA
Average hours and hourly earn ings o f  manual w orkers.
The data on average hours and average hourly  earnings were taken 
from the October surveys o f  estab lishm ents conducted by the Department 
o f  Employment^^. These s t a t is t i c s  r e la t e  to  the United Kingdom and 
cover a l l  manual workers by MLH in du stry . Pa rt-tim e fem ale workers are 
d e fin ed  as those working fo r  not more than 30 hours a week. Part-tim e 
male workers a re  num erica lly  in s ig n i f ic a n t  in  these in du stries  and are 
excluded from the survey. For some in d u s tr ie s  g i r l s  a lso  form too sm all 
a p a rt o f  the labour fo rc e  to  ju s t i f y  the estim ation  o f  average fig u re s .
The earnings data are p re -ta x  and in c lu s iv e  o f  bonuses (su ita b ly  pro­
ra ted  where necessary ) and overtim e payments. Hours worked include 
hours f o r  which employees were a v a ila b le  fo r  work, although not working, 
and fo r  which a guaranteed wage i s  payab le. The s e r ie s  breaks in  1969 
f o r  the change o f  SIC. This was ca tered  fo r  by using the dual c la s s i f ic a t io n  
o f  data a v a ila b le  fo r  1969 and w eigh ts based on t o t a l  male employment f ig u r e s .  
The w eights were ca lcu la ted  f o r  1969 and 1979 but s in ce  they d if fe r e d  
on ly  s l i g h t ly  the same w eights (th o se  fo r  1969) were used fo r  each o f  the 
years 1970-74 in c lu s iv e . Hale employment weights were used fo r  data 
corresponding both to  men aged 21 and over and to  youths and boys. I t  
is  not thought that th is  c rea tes  undue b ias  s in c e , in  those in du stries  
where w eigh tin g  was req u ired , c ro s s -s e c t io n a l employment d iffe ren c e s  
were con s id e rab le , in  which case d if fe r e n c e s  in  age structu re between 
in d u s tr ie s  to  be aggregated  are u n lik e ly  to  be o f  much s ig n ific a n c e .
Having obtained a con s is ten t data s e r ie s  fo r  1959-74 on the 1958 
SIC the en g in eerin g  MLHs were aggregated  to  form the 15 industry groups 
a t which le v e l  most o f  the t im e -s e r ie s  econom etric an a lys is  was conducted.
(1 )  See Doparliment o f  Employment ( 1973b).
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T ; ¡vestment
Investment data at the MLH le v e l  f o r  engin eerin g is  a v a ila b le  
from the production censuses fo r  1958, 1963 and 1968 and from the re v is ed  
annual sample censuses o f  1970-1972. In  add ition  the e a r l i e r  sample 
censuses p rov id e  investment figu res  by groups o f  in d u s tr ie s : mechanical 
and instrument engineering, e le c t r ic a l  en g in ee r in g , motor v e h ic le s ,  
a i r c r a f t ,  o th e r  v eh ic le s  and metal goods n .e .s .  Bosworth (1975) has 
used the l a t t e r  to in te rp o la te  changes in  investment by MLH between the 
f u l l  censuses. We have used h is  r e s u lts  fo r  'p la n t  and machinery' 
a cq u is it io n s  and d isposa ls  and o v e r a l l  n et investm ent, based on the 
1968 SIC, aggrega tin g  to  the 1958 SIC.
Table A 5.1 Aggregation of industries for sample censu s .
Sample census MLH in d u s tr ie s  EIGs Net investment
proups covered (1958 SIC) covered 1963 ( f u l l  census)
. (1 )Mechanical eng ineering 331-349 -,
1 - 5  !
101.3
S c ie n t i f ic  instrum ents^^ 351-352 > O lder VI 6 i
E le c t r ic a l  engineering 361-369 J 7-10 66.6
Kotor v e h ic le s 381 11 91.4
A ir c r a f t 383 • Order V I I I  12 11.6
Other v e h ic le s 382,384-389 13 1 .8
M etal goods n .e .s . 391-399 14-15 50.9
(1 )  For 1962-67 the f i r s t  two sample census groups were aggregated .
In years  fo r  which we have both sample and fu l l  census iigu res  
there are considerab le  d iscrepancies la r g e ly  due, i t  is  thought, to the 
sampling o f  'business u n its ' in  the form er and 'in d iv id u a l estab lishm ents ' 
in  the la t t e r .  From 1970 onwards the sample censuses have adopted the 
estab lishm ent as the basic  s a p l in g  u n it . Bosworth 's method o f  
in te rp o la t io n  is  completed in two s tep s : ( i )  each sample census group 
f ig u re  is  adjusted by the corresponding fu l l  census to sample census
r a t io  in te rp o la te d  l in e a r ly  between the f u l l  census y ea rs , ( i i )  MLH 
figu res  a re  then obta ined w ith in  each adjusted sample census group 
by in te rp o la t in g  between f u l l  census years  p roportions o f  the g iven  
group t o t a l  a ttr ib u ted  to i t s  con s titu en t MLHs and app ly ing the r e s u lt in g  
proportions to  the to ta ls  from ( i ) .  Minor adjustments were requ ired  
to  ensure th a t the re le va n t p roportion s  summed to  u n ity . Further d e ta i ls  
are g iven  in  Bosworth (1975 ).
Production
Unpublished annual net output data by MLH f o r  a l l  eng in eerin g  
MLHs except ordinance and sm all arms (392 ) were obta ined from the 
C entra l S t a t i s t i c a l  O f f ic e  and the Department o f  Trade and Industry.
Data was a v a i la b le  f o r  1958-68 on the 1958 SIC using 1958 weights and 
1963-74 on the 1968 SIC using 1963 w eigh ts . A continuous s e r ie s  based 
on the 1958 SIC and 1963 w eights was produced by s p l ic in g  a t 1963. j
Young en tran ts  to  employment
The f lo w  o f  young en tran ts in to  employment is  recorded at the MLH 
l e v e l  and by c a tego r ie s  o f  employment. The Department o f  Employment 
has re ta in ed  annual summaries based on the basic  monthly data returned 
by Youth Employment O ff ic e r s  and g iv in g  the r e q u is ite  d e ta i l  f o r  1957-73. 
U n fortunately  the major change o f  in d u s tr ia l c la s s i f ic a t io n  (from  the 
1948 to  1958 SIC) breaks th is  p a r t ic u la r  s t a t i s t i c a l  s e r ie s  h a l f  way 
through 1959. Since to  b ridge  th is  change fo r  the purposes o f  an a lys is  
a t the MLH l e v e l  i t s e l f  (as opposed to  the order l e v e l )  would requ ire  
very crude p ro p o r t io n a lity  assumptions we have chosen to  work w ith the
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period  1959 onwards. For 1959, data f o r  a l l  o th er va r ia b les  is  a va ila b le  
on the 1958 SIC so the young en tran ts data fo r  the f i r s t  h a l f  o f  that 
yea r (about one th ird  o f  the annual in ta k e ) has been adjusted to  match 
the la t e r  c la s s i f ic a t io n .  For a d iscu ss ion  o f  genera l problems w ith 
the use o f  these s t a t is t i c s  see Chapter 4.
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APPENDIX 6 A NOTE «1 MEASURING VACANCIES AND UNEMPLQYMENT 
A6.1 The Measurement Problem - Vacancies
In the NEDO report (Anderson , 1974) r e fe r re d  to  in  Chapter 3 management
was roundly c r i t ic is e d  fo r  f a i l i n g  to  ta ck le  shortages p ro p e r ly  by a c t in g
on both supply and demand s id es  in  o rd er to  reduce or e lim in a te  the manpower
con stra in t on output. We noted  that w h ils t  indeed there a re  many options
th e o r e t ic a l ly  a va ila b le  to  management the important po in t i s  to  e s ta b lish
how qu ick ly  they may be taken up. The report d is tin gu ish es  between the
shortages 'p e rc e iv e d ' by companies and the 't ru e  dimension' o f  the shortage
problem. I t  is  c r i t i c a l  o f  the approach o f  the study in to  s k i l le d  en g in eerin g
shortages in  the L e ic e s te r  area  (Department o f  Employment, 1971a) f o r  i t s
n a ive ty  in  asking companies t o  d e fin e  th e ir  shortages to  be 'th e  number o f
a d d it io n a l workers you would engage i f  su ita b le  s k i l le d  men were a v a i la b le '.
'T h is  i s ,  o f  course, an " id e a l ly  d es ired " measure, and 
th e re fo re  producing exaggera ted ly -h igh  f ig u re s ,  which 
n eg le c t such questions as -  would p rod u c tiv ity  hold up?
- would the market absorb the increased product? - would 
responses include an elem ent o f  o ther p eop le 's  employees 
( e . g .  su b -con tracto rs )?  Th is present study chooses t o  use 
the "estab lishm en t" d e f in i t io n ,  in  con trast. As p o in ted  out 
above, i t  has i t s  im p e r fe c t io n s , but i t  has some g r e a te r  
prox im ity  to  r e a l i t y .  C e te r is  paribus arguments are best 
con fined  to  economics tex tb ook s ; in  the r e a l w orld , c e r ta in  
con stra in ts  do e x is t ,  o th e r  th ings are n ^ ^ eq u a l, and p o lic ie s  
cannot be made on any o th e r  assumptions.'
W h ilst economists might blanche at the confusion in d ica ted  by the la s t  
sentence and the Department o f  Employment might po in t out that sub-con tracting 
was taken in to  account in  t h e i r  study, i t  is  the weakness o f  the d e f in it io n  
o f  'es tab lish m en t' l e v e l  o f  manpower which g iv es  the argument a r e a l ly  
p e cu lia r  tw is t .  A shortage is  a 's h o r t f a l l  from some n o t io n a l "estab lishm ent" 
l e v e l  o f  manning'. Both a lt e rn a t iv e  standards w i l l  embody a production ta rge t 
o f  some kind ca lcu la ted  be methods o f  varying crud ity  and awareness o f  the 
company's opera tin g  p o s it io n ,  but ' i f  an " id e a l ly -d e s ir e d "  c r ite r io n  is  
adopted, any s h o r t fa l l  w i l l  be g rea te r  than i f  a " r e a l is t ic a l ly - d e s ir e d "
(1 ) Anderson (1974) p.17.
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ta rg e t is  s e t ' .  Some d i f f i c u l t y  was found in  keep ing companies to  the 
'es tab lish m en t' d e f in it io n  r a th e r  than the 'id e a l ly - d e s ir e d ' d e f in it io n .
This is  not su rp r is in g  g iven  the fa c t  tha t when in v e s t ig a t in g  the e f f e c t s  
o f  p e rce ived  shortages the NEDO study re la x ed  the d e f in it io n  ' t o  a llow  
companies to  g iv e  th e ir  op in ions on the e f f e c t s  o f  less -th an -d es ired  labour 
a v a i la b i l i t y  upon th e ir  fu tu re  p ro s p e c ts '.  I t  is  hard to  ju s t i fy  the fo rce  
o f  the NEDO c r it ic is m  o f  the DE's L e ic e s te r  study when th e ir  own c r it e r io n  
was so e la s t ic .  The notions o f  'e s tab lish m en t' and 'id e a l ly - d e s ir e d ' le v e ls  
o f  manpower both s u f fe r  from a lack o f  tim e -sca le  s p e c if ie d  during which ad just 
ment is  a llow ed  to  take p la c e . There seems to  be no vacancy study in  which 
firm s were asked: 'How many a d d it io n a l workers would you engage w ith in  the 
next week, fo r tn ig h t ,  month, s ix  months and y ea r  i f  su ita b le  s k i l le d  men 
were a va ila b le  at present r a te s  o f  pay o f fe r e d  by your company and none, 
o ther than those r e t i r in g  from  work, were to  leave  in  the in te rven in g  p e r io d ? ' 
I f  such a question  were then fo llo w ed  by an in v e s t ig a t io n  o f  the strength  o f  
the assumptions made about ( i )  in te rn a l u t i l i s a t io n  o f  manpower (in c lu d in g  
minor job  r e -d e s ig n in g ),  ( i i )  su b -con tra c tin g , ( i i i )  m a te r ia l and component 
su p p lie s , ( i v )  investm ent, and ( v )  product market p rospects , i t  would be 
p oss ib le  to  assess the l ik e ly  e f f e c t s  o f  vacancies not be ing f i l l e d  o r at 
le a s t  the ex ten t to  which th e  estim ates o f  firm s were based on e x p l ic i t  con­
s id e ra tio n  o f  these m atters. One then moves to  the problem o f  how to  d ev ise  
measures o f  vacancies w ithou t go ing through the same process o f  eva lu ation  
w ith each firm  which would, o f  course, be out o f  the question  in the 
production o f  a regu la r s t a t i s t i c a l  s e r ie s .  The sim plest approach appears to  
be to  l im it  the time p eriod  f o r  adjustment t o ,  sa y , a fo r tn ig h t  o r month.
With present planning p ra c t ic e s  in  industry a longer p er iod  would probably 
on ly be ju s t i f i e d  i f  supplementary in form ation  about the assumptions made in
(2 )  This is  no more a v ir tu e  o f  the 'r e a l i s t i c a l ly - d e s i r e d ' measure o f
vacancies than the fa c t  that household-based unemployment surveys g iv e  
h igh er estim ates o f  unemployment than does the o f f i c i a l  r e g is t e r  is  a 
v ir tu e  o f  the survey method o f  c o l le c t io n .  Both views simply beg 
important questions about the purposes o f  com piling these s t a t is t ic s .
(  2 )
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( i ) - ( v )  were a ls o  sought. F in a l ly ,  there is  the problem o f  a c tu a l c o l le c t io n .  
B r it ish  vacancy s t a t is t i c s  are based on vacancies reported  to  the Department 
o f  Employment, a p ra c t ic e  which c le a r ly  leans h e a v ily  towards adm in is tra tive  
convenience. The im p lica tion  o f  the above d iscussion  is  that y e t  another 
survey is  requ ired . Is  i t  l ik e ly  that the re s u lts  w i l l  be s ig n i f ic a n t ly  more 
usefu l than the p resen t o f f i c i a l  s t a t is t ic s ?
The p resen t s t a t is t i c s  r e f e r  to  reported  vacancies remaining u n f i l le d  
at monthly o r ,  in  the case o f  the occupationa l d a ta , q u a rte r ly  in te rv a ls .
I f  vacancies are reported  even ly  throughout the p er iod  between counts 
then a t le a s t  h a l f  o f  the vacancies reported  w i l l  be at r is k  o f  being 
f i l l e d  during an in t e r v a l  o f  a t le a s t  h a l f  a p e r iod . Thus many vacancies 
w i l l  be rep orted  and f i l l e d  w ithou t being captured by the s t a t is t i c s .
The nature o f  the s e r ie s  is  such that in  a f a i r l y  com petitive  labour 
market where supply and demand adjustments are rap id  i t  w i l l  not be 
dominated by tra n s ien t phenomena o f  l i t t l e  in te r e s t  to  p o lic y  makers 
but w i l l  tend to  p ick  up emerging market imbalances. ( In  a h igh ly  com­
p e t i t iv e  m arket, o f  cou rse , the s t a t is t i c s  would indeed be swamped by 
temporary f lu c tu a t io n s ).  With the tran s ien t e f f e c t s  f i l t e r e d  by the 
method o f  com piling the s e r ie s  what we have is  an ex post measure o f  
excess demand experienced  by firm s . The d if fe r e n c e  between th is  and the 
kind o f  ex ante measure advocated above depends on the fo r e s ig h t  o f  
firm s in  re p o r t in g  vacancies. I f  in  p ra c t ic e  they only rep o rt 'cu r ren t ly  f e l t '  
vacancies then a t the tim e o f  the count o f  u n f i l le d  vacancies we are 
observing sh o rtages , i . e .  ex post vacancies. S ince we have reason to  
b e lie v e  that firm s do not a n t ic ip a te  th e ir  manpower requirements very 
fa r  ahead i t  must be dou b tfu l, a t th is  s ta g e , th a t the d if fe r e n c e  between 
the short-run  ex ante rep o r t in g  o f  vacancies and present vacancy s t a t is t ic s  
w i l l  be very g rea t . I t  seems reasonable to view the s t a t is t i c s  as p rov id in g  
an ex post vacancies measure on ly s l ig h t ly  in flu en ced  by short-run  ex ante 
This means we may regard the various o f f i c i a l  vacanciescon s id era tion s .
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s e r ie s  as rep resen tin g  cu rren t sh ortages .
But what o f  c r it ic is m s  o f  the kind made by NEDO? The fo llo w in g  
view is  taken o f  the r o le  o f  rep o rted  vacan c ies . A shortage is  a 
s ig n a l about the cu rren t s itu a t io n  in  which a firm  b e lie v e s  i t s e l f  to  
be. Unless there a re  changes which can be implemented qu ick ly  a t s l ig h t  
cost sim ply by r e v e a lin g  to  management o p p o rtu n itie s  they had missed 
then the shortage i s  s t i l l  a sh o rtage . The shortage  p e rce ived  by a 
management which has done l i t t l e  to  d ea l w ith  the in d u s tr ia l r e la t io n s  
aspects a f f e c t in g  manning is  no le s s  a shortage than the one p erce ived  
by a firm  which is  h igh ly  e f f e c t i v e  but has m isca lcu la ted  i t s  labour 
demand and/or supply. Every sh ortage  in d ica te s  a fa i lu r e  o f  p lanning 
( i . e .  o f  management) o f  one k ind or another. Furthermore, s in ce  to  
in v e s t ig a te  the r e a l i t y  o f  each shortage (as  d id  NEDO) would i t s e l f  
use n a tion a l resou rces and take tim e i t  would be b e t te r  to  accept that 
cu rren t shortages rep o rted  by managements a re  indeed shortages.
We sim ply emasculate the concept by d is t in g u ish in g  shortages accord ing 
to  whether they a re  p erce ived  by firm s , t r a in in g  boards, NEDO in v e s t i ­
ga to rs  o r  academics in  iv o r y  tow ers lo ok in g  through b in ocu la rs . On 
the o th e r  hand the n a tion a l p la n n e r 's  problem i s  the same. An attempt 
to  c a lc u la te  a shortage d e fin ed  as 'th a t  part o f  the d if fe r e n c e  between 
demands and su pp lies  p e rce ived  by producing u n its  which, in  the n a tion a l 
in t e r e s t ,  should be met by s p e c ia l  manpower programmes' i s  equ iva len t 
to  an attempt to  c a lc u la te  th a t p a rt o f  a shortage d e fin ed  as 'th e
D if fe r e n t  managers a re  l i k e l y  to  have d i f f e r e n t  percep tions o f  a 
labour sh ortage . B ehavioura l th eo r ie s  o f  the firm  suggest that 
the 'f i r m ' has no id e n t i t y  in  the sense o f  be ing a^  d e c is io n ­
making un it and hence the ch o ic e , f o r  example, between the views 
o f  the works manager and th e  sa les  manager may w e ll be a r e a l  one. 
The on ly so lu tio n  i s  to  t r y  to  ensure that vacancies are reported  
by those o r g a n is a t io n a lly  resp on s ib le  fo r  recru itm en t. In th is  
way, the in fo rm ation  r e c e iv e d  w i l l  be more l ik e ly  to  represen t 
the outcome o f  whatever c o n f l ic t s  o ve r  o b je c t iv e s  e x is t  w ith in  
the o rgan isa tion  ra th e r  than the view  o f  one p a r t ic u la r  department 
expressed in  the course o f  in te rn a l d iscu ss ion .
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sum o f  reported  sh ortages ' which should be met through those same 
manpower programmes. I t  would however seem p re fe ra b le  to  use the 
term shortage to  r e la t e  to  th e ' short-run market s ign a l from the 
firm  ra th e r  than to  the requ ired  exten t o f  market in te r fe ren ce  
by the manpower agency. This helps to  d is t in g u is h  c le a r ly  between the 
decision -m aking s itu a tio n s  o f  firm s and n a t io n a l planners -  a 
d is t in c t io n  which is  e s s e n t ia l to  the economic ra t io n a le  o f  a c t iv e  
manpower p o l ic ie s  and which, i r o n ic a l ly ,  has tended  to  be b lu rred  by 
the o p t im is t ic  and automatic a ssoc ia tion  o f  th e  in te re s ts  o f  the firm  
and na tion .
Our a sp ira t io n s  fo r  the vacancies data would th e re fo re  seem 
to  be q u ite  modest. We expect them to  be the sum o f  cu rren t shortages 
as n o t i f i e d  by firm s ( in  labour markets which a re  not h igh ly  c o m p e t it iv e ).  
From them we wish to  obtain  a r e l ia b le  measure o f  the short-run  
p ercep tion s  o f  firm s . In e f f e c t ,  we wish to  u se  them as in d ic a to rs  
o f  the ex ten t to  which manpower is  beginning t o  ac t as a b ind ing 
con s tra in t upon output growth in  firm s , equ ipped and managed as they 
a r e . Confidence in  the vacancy s t a t is t ic s  a s - c o l le c te d  by the 
Department o f  Employment has in  fa c t  depended v e ry  much upon a b e l i e f  
in  the ex is ten ce  o f  a f a i r l y  s ta b le  r e la t io n s h ip  between vacancies 
and unemployment. Underlying th is  is  the v iew  that the labour market 
is  in  ' medium-term1 equ ilib rium  and the l e v e l  o f  vacancies ra re ly  
r is e s  s u f f i c i e n t l y  to  eat in  to  the minimum f r i c t i o n a l  unemployment, 
and the l e v e l  o f  unemployment minus i t s  f r i c t i o n a l  component r a r e ly  
exceeds the vacancies a v a ila b le . With the experien ce  o f  the 
n in e te e n - th ir t ie s  and e a l ie r  as a backcloth i t  is  perhaps not su rp r is in g  
that econom ists in  the post-war period  assumed these con d ition s to  be 
a p p lic a b le . Only when a s h i f t  in  the r e la t io n s h ip  between vacancies and 
unemployment s t a t is t i c s  was d iscerned in 1966 and again in 1971 was 
the con fid ence in  the bas ic  data r e a l ly  shaken. Of cou rse,
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b e fo re  then i t  was w e ll  known th a t both s e r ie s  su ffe red  from im portant 
d e f ic ie n c ie s  but w ith in  the l im it s  o f  accuracy to  which economic 
an a lys is  and fo r e c a s t in g  asp ired  i t  was g e n e ra lly  thought th a t the 
s ign a ls  transm itted  by these s t a t i s t i c s  were not unduly d is to r te d .
However Evans (1975) has shown how in h e ren tly  unstable the fu n c tio n a l 
r e la t io n s h ip  between vacancies and unemployment has been throughout 
the period  1950-73. Indeed the whole ep isode is  a cau tionary  ta le  
aga in st inadequate econom etric a n a ly s is  o f  data  as w e ll  as too g l ib  an 
in te rp re ta t io n  o f  the data  i t s e l f .
The most commonly c it e d  re fe r e n c e  on the use o f B r it is h  
unemployment and vacancy s t a t i s t i c s  to  measure excess demand fo r  
labour is  Dew and Dicks-M ireaux (1 9 5 8 ). In  s t r ik in g  con tra s t to
d iscussions about the in te rp r e ta t io n  o f  unemployment s t a t is t i c s
( 4 )
provoked by the debate about the s o -c a lle d  'sh a k e -o u t ',  these
authors d id  not r a is e  the conceptua l problems a ssoc ia ted  w ith  the 
unemployment s t a t i s t i c s .  They considered  on ly the d i f f i c u l t i e s  over 
the vacancies s t a t i s t i c s .
'T h ere  a re  good prima f a c i e  reasons fo r  d is t in gu ish in g  
th e  s t a t i s t i c s  o f  u n f i l l e d  vacancies s in ce  they
n e ith e r  reco rd  tra n sa c tion s  nor r e g is t e r  d e c is io n s , but rep resen t 
a s o r t  o f  queue. The s iz e  o f  a queue may be e ith e r  more 
o r  le s s  than the r e a l  u n s a t is f ie d  demand: peop le  may e ith e r  
d u p lic a te  orders  o r jo in  s e v e ra l queues; o r they 
may g iv e  up tr y in g  and not jo in  a queue a t a l l .  The 
unemployment f ig u r e s ,  in  co n tra s t, a re  "hard s t a t i s t i c s " :  
a person can r e g is t e r  on ly  once as unemployed and he 
has a f in a n c ia l  reason  f o r  doing s o . ' )
Th e ir  f a i t .  u the unemployment s t a t is t i c s  provided  an e s s e n t ia l
benchmark a ga in s t which to  assess the vacancy s t a t is t i c s .
'B u t the more c lo s e ly  the behaviour o f  the vacancy 
s t a t i s t i c s  is  compared w ith  that o f the unemployment 
f ig u r e s ,  the c le a r e r  i t  seems that up to  a po in t 
th ey  a re  ra th er r e l i a b le  in d ic a t o r s . '^ )
^  See, f o r  example, Bosanquet and Standing (1972 ), Bowers (1973) and 
Department o f  Employment (J 9 7 6 ).
^ ^  Dow and D icks-M ireaux (1 9 5 8 ), p .2 .
(6 ) Ib id.
M____\_
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V isu a l in spection  o f  the f ig u r e s  fo r  1946-56 showed an in verse
r e la t io n s h ip  w ith  some convergence (d iv e rgen ce  in  terms o f the v  and
in ve rted  u curves shown by Dow and D icks-M ireaux) which was a ttr ib u ted
to  a decrease in  labour fo rc e  maladjustment ra th e r  than to  a s h i f t  in
the ex ten t to  which employers o v e rs ta te  or understate th e ir  vacancies
as rep o rted  to  employment exchanges. The statem ent r a t io s  g iven  by
reported  vacancies d iv id ed  by 't ru e *  vacancies were estim ated f o r  seven
aggrega te  industry groups. From th e ir  d iscu ss ion  o f  th e ir  r e s u lts
Dow and D icks-M ireaux e v id e n t ly  had few  qualms about the concept o f
excess demand except to  argue the case f o r  c o l le c t in g  ex post s t a t is t ic s
because product and labour do not respond qu ick ly  to  imbalances. They
do not e la b o ra te  upon the causes o f  m is-statem ent o f  vacancies and
have no a p r io r i  v iew  o f  th e  d ir e c t io n  o f  the b ia s . Their es tim ation
o f statem ent r a t io s  is  based on the r e la t i v e  amplitudes o f  seasonal
flu c tu a t io n s  in  vacancies and unemployment (o n ly  fo r  s e r v ic e s ,  b u ild in g
and a g r ic u ltu re  where seasonal changes were s ig n i f ic a n t )  and on the
tim e series a sso c ia t io n  between the two data se ts  in  con junction  with
in form ation  about trends in  output and hours worked. The main
( V)
weaknesses o f  th e ir  method a re  as fo l lo w s .
( i )  The r e lia n c e  on the concept o f  unemployment accord ing 
to  indu stry . These s t a t i s t i c s  could be as much a 
fu n ction  o f  changes in  demand elsewhere in  the economy 
ra th e r  than o f  changes in  the industry in  which the 
unemployed were p re v io u s ly  employed.
( i i )  The e f f e c t s  o f  the 1945 and 1947 Contro l o f  Engagements 
Orders and the 1952 N o t i f ic a t io n  o f  Vacancies Orders are 
uncerta in . The authors argue (p.27) that although the 
1947 and 1952 re g u la t io n s  undoubtedly increased the 
p rop ortion  o f  vacancies be in g  n o t i f ie d  to  the exchanges, 
the impact upon the vacancies recorded in the s t a t is t i c s  
as u n f i l le d  was ve ry  l im ite d .  No evidence is  c it e d  fo r  
th is  la s t  conclusion  but they exp la in  i t  nonetheless by 
say ing that the vacancies most d i f f i c u l t  to  f i l l  a re  the
One should a lso  note th a t they ap p lied  th e ir  procedures to  the 
ra te s  o f  employment and vacancies and included fem ales. No 
d iscu ss ion  o f  these p o in ts  is  g iv en .
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ones l e f t  on the records. The increase in notifications 
is  mainly in vacancies which are f i l le d  very quickly.
Even so such vacancies reported to exchanges just before 
the count w ill  be captured in the s ta tis tics .
( i i i )  No stock-flow model is  constructed against which to
assess th eir adjustment method especially in rela tion  
to ( i i ) .
Their results embody very considerable adjustments to the 
vacancy s ta tis t ic s  by the statement ratios (the former are divided 
by the la tte r  to obtain ’ true' vacancies). The ra tio  fo r the metals 
industries combined was 1.3; the highest ra tio  was 2.0 fo r te x t ile s , 
leather and cloth ing and the lowest ra tio  was 0.6 fo r services. Only 
for agriculture was i t  deemed l ik e ly  that the ra tio  changed over 
time, increasing from 0.4 to 1.0. Aggregating across the seven 
industry groups produced a statement ratio  o f 1.0 for a l l  industries. 
Thus whilst the e ffe c t iv e  adjustment at the aggregate leve l was 
neglig ib le , the cross-sectional differences were marked.
Assuming a rectangular hyperbolic form fo r the unemployment- 
vacancy relationship , Dow and Dicks-Mireaux posit a measure o f 
labour market maladjustment (m) by taking the point on the curve 
nearest to the orig in , fo r which unemployment (u) w i ll  equal adjusted 
vacancies (v/ s ). They then derive a measure o f net excess demand (d ) 
such that
d = m - u fo r u > v/s
where m = /(uv/s).
d = v/s - m fo r v/s > u
To our doubts about the estimation o f statement ratios we now 
.add a sceptica l note on the creation o f this index. What does i t  add 
to our knowledge o f the labour market beyong u and v/s, or an what 
sense does i t  synthesise the basic information into a form which 
yields greater insight?
The index is  zero at a point defined as zero net excess demand 
(where v/s = u = m) and measures excess labour demand net o f
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maladjustment. Frequently however in the course o f their a rt ic le
(indeed, also in its  t i t l e )  the qualify ing 'n e t ' is  dropped. The
ambiguity is  indicated by the follow ing quotation (pp. 15-16).
'Our index is  an index o f net excess demand. Thus 
in 1956 un filled  vacancies amounted to 1.7 per cent 
o f employees. Of these, vacancies corresponding 
to 1.2 per cent are treated as due to maladjustment, 
i .e .  matched by kinds o f labour in excess supply.
Net excess demand is  stated as 0.5 per cent. We 
do not know whether the kinds o f labour which 
were in short supply were few or many. But i f  they 
could be aggregated, excess demand calculated as a 
percentage o f the to ta l supply o f these kinds o f 
labour would o f course be higher than our percentages.
This might be ca lled  an index o f gross demand. In 
fact we do not have enough information to construct 
such an index; and ven i f  we could, an index o f 
net excess demand would remain convenient as a 
summary aggregate measure. The use o f a net index 
does not imply that policy should ignore the 
maldistribution o f labour. Idea lly  the amount 
o f d e ta il should certa in ly  be extended beyond 
disaggregation in to  seven industry groups as given 
here .'
Surely Dow and Dicks-Miroaux have already constructed a series 
o f  gross excess demand by producing v/s. This series re fle c ts  the 
sum o f reported shortages experienced by firms wishing to operate in 
the external labour market. An index o f gross demand would include 
those in employment as well as vacancies although this is  complicated 
by the presence o f labour hoarding (see Taylor, 1974). The index d 
is  presumably intended to show how fa r  the economy is  from reaching 
the le v e l o f unemployment or vacancies below which i t  cannot move 
very easily  without s ign ifican t improvements in a lloca tive  e ffic ien cy . 
However, since the measure o f  maladjustment is  derived fo r each 
moment in time from ex post unemployment and adjusted vacancies, a is 
defined with respect to a possibly sh ift in g  view o f maladjustment and, 
moreover, one very sensitive to the functional form adopted fo r  the 
u-v curve and the estimated statement ra tios . One would wish, therefore, 
to tabulate both d and m so that changes in m could be monitored.
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The concept o f  maladjustment derived from the unemployment 
versus adjusted vacancies curve is  a seductive one. However, we 
prefer to stick close to the basic data, avoiding the use o f statement 
ratios and the net excess demand concept. The use o f v and u rather 
than d and in involves no subsidiary calculations and begs fewer 
questions.
The dangers o f  using the net excess demand measure are w ell 
illu stra ted  by Dow and Dicks-Mireaux themselves, and in a way which 
is  highly relevant to the analysis o f the labour market in the 
nineteen-seventies. Having constructed their indices they state 
(p.14, my emphasis)
'there is  reason to believe that i t  gives a good 
idea o f the order o f magnitude o f excess demand 
fo r  labour ( i . e .  nearer to 1 or 2 per cent than 
to  10 per cent). Since this is  probably smaller 
than most people would be lieve, i t  is  an important 
conclusion.'
Certainly d is much less than v ; fo r  example, taking annual 
averages fo r  a l l  industries, d ranges from -0.3 to  1.0 whereas v 
ranges from 1.3 to 3.2. For tex tiles , which records the greatest 
range fo r d, d ranges from -3.6 to  1.9 and v from 2.1 to 7.5. Leaving 
aside the fact that Dow and Dicks-Mireaux do not actually c ite  others 
who believe that net excess demand (not just excess demand as in 
the above quotation) is  o f the order o f 10 per cent rather than 2 per 
cent, only rarely does v i t s e l f  exceed 3 per cent among the seven 
aggregate groups (except in t e x t i le s ).  So one rea lly  must expect more 
o f d than an a b ility  to  discriminate between situations where net excess 
demand or excess demand was 2 per cent or 10 per cent. In fact their 
attempt to reconcile the low values o f  their index o f net excess demand 
with 'commonsense impressions about the strength o f  demand' applies 
as much to the vacancies s ta tis tic s  themselves. The reconciliation  is  
only in very general terms essentia lly  pointing out the p lau sib ilty  of
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the view that apparently very high product demand conditions need 
not be completely transmitted to the labour market because other 
shortages may be binding on output, there may be lega l or e ffe c t iv e  
rationing or employers may be reluctant to contribute to a tightening 
o f the labour market involving increasing wage costs. In these 
conditions ex post vacancies w ill  only pick up short-run imbalances 
and in a medium-term planning context the vacancies s ta tis tic s  give 
l i t t l e  guidance in evaluating the extent o f the manpower constraint 
on growth which would have arisen given certain conditions about 
say material supplies, investment and product demand which d iffe red  
from those which were actually in force. Sim ilarly in looking 
forward rather than studying the past the la test vacancy figures 
w ill  at most help to evaluate the base period from which a medium-term 
assessment is  being made, indicating where shortages ex ist and where 
they are lik e ly  to become s ign ifican t quite quickly.
But there s t i l l  lurks the problem o f the statement ra tio . Is 
i t  conceivable that th is was approximately unity fo r  the economy during 
the period o f exceptionally low unemployment? Without this assumption 
v cannot be regarded as a re lia b le  cardinal index o f  demand. Dow and 
Dicks-Mireaux apparently had no independent survey evidence at hand 
to check their estimates o f statement ratios but MacKay et a l (1971, 
Chapter 13) and the study by Whitehead (described in Department o f
(8)
Employment, 1974aj) provide evidence fo r  1966 and 1973 respectively.
Both conclude that vacancies reported to employment exchanges 
considerably underestimate current vacancies id en tified  by management 
and fo r  which employees were being sought. Tor engineering plants in 
Glasgow, North Lanarkshire and New Town, the percentages o f a l l  manual
The Department o f Employment (1971b) in their introductory notes 
to British Labour S ta t is t ics. His to r ica l Abstract 1886-1968 
state that apart from periods a ffected  by statutory controls 
'le ss  than half o f a l l  vacancies are in fact n o t if ie d '.
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vacancies reported were 20, 12 and 41 respectively (16, 9 and 43
per cent fo r sk illed  vacancies on ly ). In Whitehead's sample o f
companies in various industries and labour market areas, mainly
covering manual occupations but some c le r ic a l, 32 per cent o f vacancies 
(9)
were reported. These figures s it  rather uncomfortably with state­
ment ratios o f 1.3 fo r  the metal industries and 1.0 fo r a l l  industries 
(c f .  0.4 for New Town and 0.3 from Whitehead's study) obtained by Dow 
and Dicks-Mireaux. On the other hand the la tte r  themselves say 'we 
know that in manufacturing industries a declining proportion o f jobs 
becoming vacant are notified  to the employment exchanges, and that 
the proportion may be as low as a th ird ' . They discuss this evidence
by v ir tu a lly  assuming what they wish to prove - that their estimates 
o f statement rates are reasonably constant and on average approach 
unity - and then reconcile th eir re la tive ly  high values with the 
previous statement by suggesting that ' i t  is  the vacancies which are 
hardest to f i l l  which are le f t  on o f f ic ia l  records'. This implies a 
peculiar relationship between the incidence o f vacancies previously 
not n o tified  and the timing of counts o f u n filled  vacancies. A 
consideration o f the stock-flow changes suggests that this is  incorrect 
and that not only must one re jec t the application o f constant 
statement ratios to the 1946-56 period, but the statement ratios 
were on average much too high. Notwithstanding the small sample 
sizes i t  must be concluded that the o f f ic ia l  vacancy s ta tis tics  
generally understate vacancies recognised by firms and the extent o f 
the understatement is  lik e ly  to vary cross-sectionally taking different 
industries, occupations and labour markets and through time.
' '  About 20 per cent o f a l l  vacancies were in anticipation o f net 
increases in labour demand ( ex ante vacancies) but i t  is  not 
stated what proportion o f these were reported to exchanges.
( 10) Op. c it .  , p .27.
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Dow and Dicks-Mireaux were being modest but nonetheless
optim istic when they concluded (re fe rr in g  to their d index, p.20):
' I t  may therefore be that the indices described here 
do not present a completely midleading impression o f 
the extent o f excess demand fo r  labour, and that their 
evidence should not be rejected out o f hand.'
MacKay et a l (1971, pp. '410-911) suggest very ten tative ly  that,
i f  anything, the degree o f understatement increases as the labour
market fo r the relevant group tightens. Thus we endorse th eir general
conclusion:
'On the positive s ide, a l l  we can say is  that as 
a rough, ordinal measure vacancy s ta tis tics  do 
indicate those types o f  labour in greatest demand 
in the market as a whole, and when used in 
conjunction with unemployment data w ill  indicate 
the approximate nature o f the employment conditions 
facing d iffe ren t occupational groups.'
A6.2 The Measurement Problem - Unemployment
The predominance o f men in sk illed  engineering occupations 
suggests that those defic iencies normally recognised in the s ta tis tic s  
o f registered wholly unemployed are less important than when analysing 
excess supply in occupations including substantial numbers o f women.
In contrast to our d if f ic u lt ie s  over the vacancy s ta tis tic s  the 
unemployment data may be taken as an approximate cardinal measure o f 
unemployed manpower seeking work on the external labour market. For 
Great Britain,Standing (1972, p.292) calculates that in 1966 (near to 
a peak o f labour demand in 1965) only 49 per cent o f male e le c tr ica l 
and electronic workers (order V I) and 46 per cent o f male engineering 
and a llied  workers (order V II) recorded as unemployed by the census 
were actually registered as such with the Department o f Employment.
He also shows that 27 and 32 per cent respectively o f those unemployed 
in these groups were unregistered but sick. A more detailed breakdown 
of the aggregate male census unemployment figu re, covering a l l  
occupations, is given below.
14
Registered
Sick
Seeking work
Waiting to take up a job
Thousands
20
153
47
220
Unregistered
Sick 120
Seeking work 60
Waiting to take up a job 43
223
Source: Department o f Employment (1971b) p.412.
This shows that 67 thousand, about a third, o f those registered were 
either sick or had found jobs but a sim ilar number o f unregistered 
were seeking work. So as a rough measure o f those s t i l l  looking 
fo r  jobs the male registered unemployment figures fo r April 18th 1966 
giving 200 thousand were not fa r  from the actual number seeking work,
213 thousand. Thus although to ta l unregistered unemployment may equal 
registered  unemployment fo r  men, the existence of the sick and those 
waiting to take up jo8s in both groups o f figures means that registered 
unemployment fo r men may not be a bad proxy fo r the numbers s t i l l  seeking 
work. Indeed the figures produce a small overestimate o f about 3 per 
cent compared to an apparent underestimate o f about 30 per cent obtained 
by ignoring as did Standing the presence o f the sick among the registered 
and those waiting to take up a job among the registered and unregistered 
unemployed. There is  a further factor namely that compared to the 
220,000 given in the census, the Department o f Employment report 234,000 
wholly unemployed fo r A pril 1966. No explanation is  given for th is 
discrepancy.
There remains the question o f how stable are the proportions 
attributed to each component o f census unemployment over time. No data 
exists to allow us to compare results for d ifferen t years. From 
regional cross-sections there appears to be a tendency fo r registration
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to fa l l  with a r ise  in labour demand. This is mainly explained through 
the presence o f voluntary leavers who receive no unemployment benefit 
fo r six weeks and hence lack a d irec t financial incentive to reg is te r  
and form a larger proportion o f the unemployed the tigh ter the labour’ 
market. About 60 per cent o f the variation  in males registered as 
unemployed is  explained by males unemployed but not registered.
However when excluding the unregistered sick there is apparently no 
s ign ifican t relationship. Attempts to explore the relationship
by using proxy variables o f various kinds have fa iled  to elucidate 
the measurement problem in a su ffic ien tly  re liab le  way (see Shepherd,
1968, and Bowers et a l , 1972).
We must conclude that whether or not the relationship between 
registered and unregistered unemployment is stable enough to ju s t ify  
the kind of approximation suggested above and whether or not male registered 
unemployment is  a reasonable proxy fo r the numbers currently seeking 
jobs, has s t i l l  to be decided. However, since 1966 was near the peak 
o f labour demand i t  is  probably true that the numbers unregistered 
and either seeking work or waiting to  take up a job were proportionately 
at their highest so one would not expect regi stered unemployment to 
understate the numbers currently seeking jobs by more than i t  did 
in that year. Since in fact there was a small overestimate o f 3 per 
cent in 1966, years where demand was less w il l ,  i f  anything, tend to 
show male registered unemployment figures which overstate e ffe c t iv e  
short-run excess supply by more than th is. Note, however, that i f  
people waiting to take up a job are to be excluded from the short-run 
excess supply measure, then the corresponding vacancies should be cancelled 
when the jobs are offered and accepted, not when they are taken up. I t  
has been assumed that this is  most lik e ly  to be the case but no infoimation 
is available on this point.
(1 1 ) Bowers (1975) p.5.
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